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THE SCIENCE OF VISION 


JN his Presidential Address to the Indian 

Academy of Sciences at Nagpur, Professor 
Raman sought to elucidate the functioning 
of our visual organs and to explain various 
facts concerning the same which have so far 
remained unexplained. In particular, he 
dealt with the subject of the acuity of visio-n 
and the very striking variations which it 
exhibits in various circumstances. The 
following is a summary of the rhain features 
of his Address. 

When we wish to observe any object 
closely, we turn our eyes so as to ensure 
that the focused image of the object falls 
precisely on the central region of the retinae 
of both eyes. It is well known that the 
visual acuity is highest when the image of 
the object is located precisely on the depres- 
Aon in the retina known as the fovea and 
the acuity falls off with extreme rapidity 
when the image moves away from that posi- 
tion. A movement away frorn the fovea of 
ten degrees of arc in either direction is 
sufficient to reduce visual acuity to a fifth 
of its maximum value, while a displacement 
of twenty degrees of arc brings it down to 
a tenth part of the same. Beyond this again, 
the acuity for daylight vision continues to 
fall off, but more slowly. ^ 

The influence of the intensity of illumina- 
tion on visual acuity is a matter of familiar 
experience. The acuity is highest at high 
illuminations and diminishes at first slowly, 
and then much more quickly, and becomes 
a small fraction of its maximum value when 
the illumination is weak, even when it is 
well within the daylight range. These 
changes in the acuity of vision with diminish- 
ing illumination become evident, for example, 
when we seek to read the pages of a printed 
book by daylight in the late hours of the 
afternoon when the sun is about to set and 
before it has actually become dark. The 
smaller the print, the greater is the difficulty 
felt in recognising the letters on the page. 


If the finest detail of the object under 
observation is" to reveal itself to our per- 
ceptions, it is evidently necessary that well- 
defined optical images of the object should 
be formed on the retinae of our eyes. TJiis 
condition, of course, is not satisfied in the 
case of persons with defective vision. But 
'since siuch defects can in many cases be 
rectified by appropriate measures, we need 
not here consider such situations, but may 
proceed on the basis , that the observer has 
normal vision, in other words, that the image 
on the retina has the maximum degree of 
perfection allowed by optical theory- 

Even when a perfect optical image is 
formed on the retina, it is evident that the 
detail' contained in it cannot be perceived 
unless the retina itself contains an immense 
number of elementary structures or receptors 
which can transmit the details of the image 
through the optic nerves to the visual cortex 
in the brain. The more numerous these 
receptors are and the more closely they arc 
packed, the more accurately we can expect 
the details of the image to be passed on‘ to 
the visual cortex and made available for 
perception. In other words, the fine struc- 
ture, of the retina including especially the 
number and sizes of the cones and the manner 
in which they are placed relative to each 
other in the mosaic of the retina determine 
the possible acuity of vision. 

Anatomical studies have shown that the 
depression in the retina which constitutes 
the fovea which has , an area of between one 
and two square millimetres contains over a 
hundred thousand cones. They are closely 
packed into a solid formation without any 
gaps. The entire formation resembles an 
evenly distributed mosaic. The smallest 
cones in the mosaic appear around its very 
centre and the cones gradually increase in 
size from these outwards to the periphery. 
The individual cones are mostly hexagonal 
in shape. They are very thin and of 


2 


Cvrmr> 

Scii'iii'*: 


9 T/u’ Science of Vision 


elongated shape and stand up vertically with 
respect to the retina at the very centre where 
they are most crowded together. In that 
region -they- are- about a thousandth part 
of a millimetre in diameter. Their size 
increases as we proceed outwards from the 
centre towards the periphery of the fovea. 
Tl\e distance between adjoining cones widens 
as we proceed outwards from the fovea and 
becomes as much as three, four or even five^ 
thousandths of a millimetre towards the 
periphery of the retina. 

These features of the retinal structure 
enable us to understand in general terms why 
the visual acuity diminishes rapidly as the 
optical image of external objects is shifted 
outwards from the very centre of the fovea 
to the peripheral regions. A significant 
feature in the organisation of the retina 
indicated by anatomical studies is that each 
cone in the retina apparently possesses a 
private channel of nerve fibres along which 
it can send its messages to the brain. Unless 
some such arrangement exists, it ’is difficult 
to understand how the confusion in our per- 
ceptions which would arise from a super- 
position of the messages arising from adjoin- 
ing cones could be avoided. 

The foregoing remarks leave the observed 
dependence of visual acuity on the strength 
of the illumpination unexplained. Such 
dependence is of a quantitative nature and 
can be demonstrated with the same technique 
as that used by ophthalmologists for the 
examination of defective vision. A chart 


containing rows of letters of progrc*ssiv'(*l.\ 
diminishing size is viewed by the ob.scrvrr 
from such a distance that the snudiest kdirr;. 
can be read when the illuminathai is 
adequate. On progressively diminishine. Ihe 
illumination, one line after another bt'ccHucs 
blurred and the letters in it cease to hv 
observable. Precise measurements can Uv 
made using special forms of tost of)joc‘1, a.: 
for example two black bars with a white bar 
between them, the three bars being of c‘c|ual 
lengths and equal widths. If with such an 
arrangement, a grey bar instead of a while 
bar is set between two black bars, ilu‘ visi-^ 
bility falls off even more rapidly with 
diminishing illumination. 

The facts set forth above indicate that tiu^ 
dependence of acuity on illumination has a 
physical origin. Light consists of (iuanta <'r 
indivisible units of energy whicii cm only 
be perceived when they arc absorbed by tlu* 
retinal receptors and the energy ])ass(^d on 
to the visual cortex. The fact that our 
can adapt themselves to very high levels of 
illumination indicates that in dayliglit vision, 
the retina is not capable of absorbing more 
than a very small percentage of the number 
of light quanta falling on it. If, in adclitioig 
the retinal illumination is itself of very low 
intensity, the number of quanta incident on 
the retina and actually absorbed by it mc.y 
be insufficient to enable all the cones present 
in the illuminated area to function efroctivtdy 
and continuously all the time. Wluai such 
a situation arises, ci fall of the visual acuil y 
is inevitable. 


INDIAN ACADEMY OF SCIENCES; 29TH ANNUAL MEETING 


E Twenty-Ninth Annual Meeting of the 
Indian Academy of Sciences was held at 
Nagpur on the ' 20 th, 21st and 22nd December 
1963 under the auspices of the Nagpur 
University. Shrimati Vijayalakshmi Pandit, 
Governor* of Maharashtra- and Chancellor of the 
Nagpur University, inaugurated the session. 
Mr. "Justice S. P. Kotyal, Vice-Chancellor of 
Nagpur University, welcomed the Delegates. 
Sir C. V. Raman, Nobel' Laur*eate and President 
of: the- ' Academy, delivered : the Presidential 


Address. The inaugural function was held in 
a specially erected and decorated spacious 
shamiana before a distinguished gatheriig' of 
more than three thousand people which included 
Fellows of the Academy, Delegates, University 
and College professors, research worker.s and 
students. The three-day session includofl 
invited addresses, symposia and public lectures. 

In her inaugural address Shrimati Vijaya- 
lakshmi Pandit called for utilising the achieve- 
ments of • science to the maximum benefits of 
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1 . Introduction] 

A S a part of the work on polypeptides, poly- 
^ saccharides and other compounds of 
biological interest, detailed structure determina- 
tion of amino-acids, simple sugars and other 
related compounds has been undertaken in this 
laboratory. The compound glucosamine, in the 
form of its hydrohalides, was one such taken up 
for study. A tentative structure had been pro- 
posed for the hydrobromide by Cox and Jeffrey^ 
in a short note. They had given a. set of co- 
ordinates claimed to have an accuracy of 0*08 A. 

Sometime back, the compound glucosamine 
hydrochloride was taken up with a view to deter- 
mine its abolute configuration.- The co-ordinates 
given by Cox and Jeffrey had been used 'during 
this work. The results showed that a few of 
the signs for the observed Bijvoet differences 
were opposite to those calculated using these 
co-ordinates. Further, on calculating bond 
distances, using , the data of Cox and Jeffrey, it 
was found that a few bond distances were short, 
e.g., Cl -05 = 1-35 A, No - H. . ,0/= 2*46 A. 
So also, the position of atom Og seemed to be 
doubtful, las Cq — Og comes out to be as short as 
0 * 85 A, In view of these it was felt necessary 
to. reinvestigate the structure. . 



The structure ' of glucosamine hydrbiromide 
has now been determined completely and it is 
found that a reorientation is necessary for the 
primary alcohol group CHo-OH in the structure 


proposed by* Cox and Jeffrey. The co-ordinatei 
of the other atoms have also been refined. 



Fig. 2. Comparison of the configuration of the 
CH 2 — OH group according to : (^) Cox and Jeffrey; 

(3) the present investigation. 

At the time of preparing this note, the 
reliability indices for two projections stand a1 
R (h 0 1) = 0*122 and R (h k 0) = 133. .The 
structure is actually being refined three dimen- 
sionally and a detailed report will be published 
in due course. 

2. Experimental 

The two compounds glucosamine hydrobromide 
and hydrochloride are isomorphous and belong 
to the monoclinic system. The cell dimension!; 
are 

Formula a b c 

CcHisOsN.HBr .. 7-96 9-29 7*18 112° 35' 

C6H13O5N.HCI .. 7*68 9-18 7-11 112° 29' 

They belong to the space group P2j^ with two 
molecules in the unit cell. 

As the report of Cox and Jeffrey did not con- 
tain tables of structure factors, it was felt worth- 
while to collect intensity data. Complete 3-D 
data were collected for the layers hk l, k = 0, 
1, 2, 3, 4; 5 and 6 and h k 0 using CuKa radiation. 
The k-equi-inclination Weissenberg technique 
using the usual multiple films was employed 
for this purpose. The intensities were measured 
visually and corrected for Lorentz and polarisa- 
tion factors and were placed on an absolute 
scale using Wilson’s method. 

,3. Structure Determination 

A Patterson map was first drawn for the 
centrosymmetric • b-axis projection and this!, 
gave the bromine position (x=0*14, ;2rrO-02j 
close to that assigned by Cox and Jeffrey, 

A structure factor calculation for this projection 
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using the reported co-ordinates gave an K-index 
of 0-29. A difference-Fourier was drawn using 
the difference between observed and calculated 
structure factor's as coefficients. In the map, 
the position assigned by Cox and Jeffrey for 
0,5 (x=0-91, 2 ; = 0-50) turned' up in a deep 
negative region of density ^ 7 e/A-, There was 
also a significant positive peak of height ^5 e/A^ 
in its vicinity (xr=0*91, 2 ;= 0*40). The atom 
0,5 was therefore shifted to this position. The 
other atoms were also shifted according to the 
slopes of the electron density at their assumed 
sites. The R-index came down to 0-21 indicat- 
ing that the shift of the atom O,-. was significant. 
Another difference-Four'ier was drawn at this 
stage and it showed anisotropic thermal motion 
for the bromine atom. The anisotropic thermal 
motion was first corrected for and the R-index 
dropped to 0-186. It was also observed in 
the same map that was a.t a positive peak 
of density ^ 1 e/A 2 while 0^3 was at a negative 
peak of strength 2 e/A^ suggesting a possible 
inter'change of these two atoms as far as the 
projection was concerned. Such an interchange 
was actually found plausible stereochemically 
since a three-dimensional model with Cq and 
interchanged showed the formation of a good 
hydrogen bond of the type O^. — H. . .O./. A third 
difference-Four'ier was drawn at this stage and 
it indicated, as in the previous map, the need 
for the interchange of atoms and 
together with small shifts for the other atoms. 
When a structure factor calculation was carried 
out incorporating these changes, the R-index 
appreciably fell to 0-136 and another cycle of 
difference-Fourier r'efinement brought down the 
R-index for the hOl reflections to 0-122, 

At this stage, the y-co-ordinates were fixed 
from the model and bond length considerations. 
A structure factor calculation for the hk 0 
reflections gave an R-index of 0-133. The co- 
ordinates of all the atoms at this stage of 
refinement are given in Table I and a b-pr'ojec- 
tion of the structure is shown in Fig^ 1 . Calcu- 
lations show that the bond lengths are satisfac- 
tory. The hydrogen bond system is also satis- 
factory and all the hydrogen bond lengths and 
angles are within the usual limits. No abnormal 
short contacts are observed in the structure. 

The main difference between the structure 
proposed by Cox and Jeffrey and the one 


described here is indicated in Fig. 2, where the 
atoms C 4 , C 5 , O 5 , Ce, are shown. It will 
be noticed that, in the projection, the present 
position of coincides closely with the posi- 
tion Cq in Cox and Jeffrey’s structure, while 
there is no atom in the position of as given 
by them. The latest difference-Fourier docs not 
show any peak at the position of given by 
them and therefore no atom can be present in 
that position. Probably this explains the 
observation of Cox and Jeffrey that ’’the pri- 
mary alcohol oxygen atom. .. .has not emerged 
quite so definitely from the Fourier synlhcsi.s'’. 


Table I 

Fractional co-ordinates (glucosamine 
hydrobromide) 


Atom 

X 

y 

- 

Cl 

0-5700 

0-3637 

()-4S0() 

' Co 

0-4100 

0-3314 

0-2850 

C 3 

0-4^00 

0-3314 

0-1100 

C 4 

0-6050 

0-2001 

0-1400 

■C 5 

0*7600 

0-2001 

0-.3550 

Cq 

0-9050 

0-0818 

0*4000 

Oi 

0-6500 

0-5089 

0-4850 

N 2 

O' 3050 

0-4638 

0-2050 

O 3 

0-3100 

0-2991 

0*l)40f) 

O 4 

0-6650 

0-1851 

0-9750 

0 , 

0-7000 

0-2410 

()-.51 00 

Or. 

0*8200 

0-9480 

0-4100 

Br 

0-1400 

0-0000 

0-0200 


. A three-dimensional str'ucture factor calcula- 
tion was carried out using the co-ordinates in 
Table I and this gave R-index of 0*148 for 
the 900 hkl reflections, including 60 unobserved 
reflections. If the unobserved reflections are 
omitted, the R-index is 0*142. A 3-D lea.st- 
squares refinement of the structure is in 
pr-ogress. 

The isomorphous compound glucosamine 
hydrochloride is also being refined using 3-D 
data. 

We are indebted to Professor G. N. Hama- 
chandran, Dr. R. Srinivasan and Dr*. K, Venka- 
tesan for useful discussions. One of us (R. C.) 
is grateful to the Government of India for the 
award of a. Scholarship which enabled this work 
to be done. 


1. Cox, E. G. and Jeffrey, G. A., Nafjtn% 1939, 143, 

894. 

2. Chandrasekaran, K. S., P/tJX T/iem, <r/w/?vrv/Vy 
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rXCEPT for brief and generalised descrip- 
^ tions^'^® of the secondary xylem of the genera 
Sonneratia and Duahanga heretofore, no syste- 
matic approach to the family on the b?sis of wood 
anatomy has been endeavoured. The present 
communication concerns the study of the second- 
ary xylem of Sonneratia apetala Ham., S. actaa 
Linn.” and Duabanga sonneratioides Ham. 

Table I presents the summary of the perti- 
nent anatomical features found in the woods 
under study. 


oblique, but usually intermediate ’ ’ 

Perforation plates are exclusively .simp 
vessel-member lengths in the 
veyed range from moderately short U) 
sized in Sonneratia and moderately long 
Duabanga. The vessel segments are 
cr attenuately tailed, Inter-ves.sol piUmg is 
profuse; the pits are of medium size, cnc.u u , 
predominantly aUernate (Figs. 4, o) 
definitely vestured. The vessel-ray |n^ 
(Figs. 7, 8, 9) are of two types : (a) somewha 


Table I 

Summary of the pertinent anatomical feature.^ of the woods investigated 


Pore 


Specimen 

Pore 

distrlbuti'jn 

per 

mm. 

arrangement 

• ^ 1 

% 

'c-s So 
in ^ < 

Vessel 

diameter 

(range 

in 

microns) 

V essel 
element 
length 
(range 
in 

microns) 

Paren- 

chyma 

Ifibre 

and 

fibre tracheltl 
length (range 
in 

microns) 

Mhrt^ 

wall 

Ihlckutss 
(in inic'ons) 

Kay 

bright 

in 

CrllN 

. 5 *. apdala 

S. acida 

D. scnmraiu ides^ . 

20-25 

20-29 

2- 8 

40 : 58 : 2 
45 : 53 : 2 
45 : 49 : 6 

120-160 
120 160 
125-230 

300” 800 
275- 750 
800-1100 

Present 

700-1000 

750-1100 

750-1025 

3-7*5 

3-0*0 

3 5*0 

1-20 

1-15 

1-20 


The gro\\nh rings are present in all the large, flattened, few in number for the field, 
specimens worked out and are easily discernible gash-like and often extending almost the wicith 
by hand-lens, although they look ill-defined to of the cross-field in scalariform arrangement 
the naked eye. The woods are exclusively and (b) very minute, generally more in number 
diffuse porous (Figs. 1, 2, 3). The vessels are and oval to round in shape. The two types 
distinct in Duahanga and barely visible to the associated with the intermediates sometimes do 
naked eye in both the specimens of Sonneratia occur in the same cell. The pits are siniple to 
and are being fairly uniformly spaced within narrowly bordered. The vessels usually are 
the growth ring without much variation in size, open but at some places their cavities are 
The number of pores per square millimeter are occluded with dark gummy or tanniferous 
^ numerous in Sonneratia species and few to material. Tyloses occur very abundantly in 
moderately few in Duahanga, The vessel dis- Sonneratia apetala and Duahanga (Figs. 1, 3) 
tribution is both in radial* groups of 2 to 3 and and very sparsely in S. acida. They are variable 
in singles (Figs. 1, 2, 3) and very occasionally in size, spherical to sub-spherical and occur 
in aggregates. The isolated pores are strikingly either in singles or in close clusters within the 
broadly oval to circular and those in groups are vessel element. 'Mostly they are thin-walled, 
decidedly flattened in outline. The thickness but in Sonneratia apetala a low percentage of 
of the vessel-wall ranges from 2-10 and most them are thick- walled with ramiform pitting 
^how thickness between 2 and 5 .it. The tangen- (Fig. 10). 

tial pore diameters are medium-sized in Son- The occurrence of ’ axial parenchyma is 
neraiia^ apetala and S. acida and moderately .. restricted to the genus Duahanga alone and it 
large-' ized in Duahanga, The slope of the end- is predominantly paratracheal forming one to 
wails in the vessel element shows wide variance three cells thick vasicentric sheaths around 
and ranges from moderately horizontal to very vessel members (Fig. 3), 
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The fibres constitute the most part of the moderately long and ai'e both septate and. non- 
ground tissue of the wood. They are semi-libri- septate in Sonneratia species (Figs. 4, 5) and 
form, polygonal in cross-section and aligned in exclusively • non-septate in Duahangg. (Fig. 6). 
regular radial seriations. They are short to The pits to fibres are few to many, minute and 


m 



I# « 


Iff 


'if/ 






If;-v 


Figs. 1-10. 'Bxg l.Scnmratm apetala. Cross-section showing diffuse-porosity, v&ssel distnlj uioii 
^17 /• ^^^"-section to show diffuse porosity and pires in .solitary ami 

la.lul mtltipl., airangement. ^ Fig. 3. Dtiabanga sonnerattoides^ cross-section to show diffuse- porosif nara- 
irachesl parenchyma m vasicentric sheaths and tyloses in vessel element. Fi» 4. .S' afictda tai..77tinl 
se.-ttoii .-howmg uni^eriate rays, semi-libriform fibres with and without septa. Fi°. 5 S aviiP tmv nti^ 
section to .show the fibrous elements, uniseriate _ rays; inter-vessel pitting and vessel element end“val s 
Fig__ G. J). scnmmttotdes, tangential seeffon showing non-septate fibres, and uniseriate rays. Figs. 7-8. 
Radial sect.ons oi S. a petals and S. aada, showing bordered pits in fibres and ray- vessel pittiag. Fig 9 
r> radial section showing ray^vesse! pitting. Fig. 10. X apetala, cross-section showin- the 

vessel ■ element wUh ty Joses. Figs. 1-9, x 72; Fig. 10, x 950. ' uie 
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simple to bordered. Panshin^ also records, 
bordered pits in the wood fibres of S. caseolaris. 
The bordered pits usually exhibit round 
apertures, but the occurrence of crossed apertures 
in the bordered pits of the fibres is not in- 
frequent. Janssonius'5 notes a distinct type of 
fibre cells around the vessels in Sonneratia and 
these are distinguished from the rest in that they 
are shorter, thin-walled and rounded with 
untaperIng ends leaving intercellular spaces in 
between them. Brown,^ however, doubts if 
such distinction can be made in the Indian 
species, although he records some markedly 
shorter fibres with blunt ends in Duahanga. 
Such fibre cells were, in fact, recorded by the 
authors in both the species of Sonneratia and 
these fibre cells resemble the normal ones 
except that they are quite narrow. Those 
reported by Brown are not present in Duahanga. 

The vascular rays are indistinct to the naked 
eye. They are numerous, narrow and closely 
distributed. They are usually uniseriate 
{Figs. 4, 5, 6) and only very occasionally 
do we come across biseriate and triseriate condi- 
tions in these taxa. They correspond to Kribs^ 
homogeneous Type III in Sonneratia species as 
opposed to the heterogeneous condition reported 
by Pearson and Brown.^^^ Duahanga, however, 
displays heterogeneous rays of Type III. The 
height of rays in cells ranges from 1-20, 1-15 
and 1-20 in S. apetala, S. acida and D. sonne- 
ratioides respectively. In general, the ray ceils 
are made up of short procumbent ceils of varied 
sizes and shapes apart from the row of crystalli- 
ferous cells in the species of Sonneratia, The 
ray cells are thin-walled and bear very few, 
minute and oval to rounded simple pits. In 
Sonneratia species certain of the ray cells bear 
dark brownish-black gummy deposits. 

From these studies it is quite evident that 
the woods display an assemblage of features 
which signify primitiveness as also moderate 
phyletic advancement. These characters are : 
the presence of both fibre-tracheids and semi- 
libriform wood fibres ; the length of the fibrous 
elements being veiy short to medium-sized ; the 
predominance of oval or circular thin-walled 
vessel elements ; vessel elements ranging front 
short to moderately long but averaging to 
medium size ; predominance of vessel elements 
vrith simple perforation plates j occurrence of 
at least a low percentage of vessel elements 
with almost transverse end walls; exclusively 
alternate inter-vessel pitting ; vascular rays 
mostly uniseriate and which are either homo- 
geneous or heterogeneous and. finally, the 


presence of paratracheal parenchyma oC 
vasicentric type. These features of secondary 
xylem suggest that sonncratiaccous members arc 
somewhat specialised taxa of the nngiosperms. 

From a close comparison of the sonncratiaccous 
woods with those of the putatively related 
families it becomes clear that they share in 
common the highly specialised characters, 
namely, simple perforation plates, alternate 
intervascular pitting but difXering from one 
another in one or more feature.s like 
the nature and distribution of ^ parenchyma, 
nature of the fibres, presence and ab.sencc 
of vestured pits and in the nature and type 
of vascular rays. . It is only Lylhraceae 
among the families of Myrtiflorm that shows 
most features in common with Sonneratiaceae, 
namely, small to medium-sized vessels ; vessel 
elements with simple perforation plates ; nume- 
rous intervascular pits which arc predominantly 
alternate, bordered and vestured ; wood fibres 
libriform and septate ; vascular rays nearly 
always uniseriate and heterogeneous to homo- 
geneous and parenchyma distributed para- 
tracheally when present. Besides these similari- 
ties in the secondary xyfem, both the genera, as 
has already been shown by Venkatcswarlii,^- 
agree in their embryological features with those 
of the Lythraceae. Erdtman,-^ while describing 
the structure of the mature iDollen grains of 
Lythrace^, writes : '‘The grains in DiplusocUm 
and PeiniDhis (less so those in Galjnnia) have 
some characters in common with the Sonne- 
ratiaceae. The latter family was previously (and 
more correctly ?) referred to Lythraceae/’ 
Further the following morphological traits are 
held in common among these two familial taxa : 
(1) arborescent habit, (2) simple, exstipulate 
leaves, (3) entirely bisexual actinomorphic 
flowers, (4) presence of calyx-tube, (5) presence 
and absence of petals and (6) seeds n.on- 
endospermic. Thus ’from the available evidence 
(embryological, xylotomical, palynological and 
morphological) it can at once be seen that 
Sonneratia and Duahanga show most features 
in common with Lythraceaa. There are, how- 
ever, a few distinct differences in morpho- 
anatomical features between the genera Sonne- 
ratia and Duahanga on the one hand and 
between the two genera and the Lythracese on 
e othei. In. the light of these observations it 
appears that erection of a separate family Sonne- 
ratiaceas.s3ai,i3 ^ith only these two genera 
included in it, is not justified. Therefore the 
two genera Sonneratia and Duahanga may be 
brought under the family Lythraceae as proposed 
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by Bentham and Hooker^ and treat them 
as members of separate subfamily Sonnera- 
tioidese within Lythracese. 

The authors are thankful to the Officer-in- 
Charge, Forest Research Institute, Dehra Dun, for 
providing wood samples of materials used in 
this study. 
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are glad to announce that beginning from 
this number Current Science will appear as 
a Fortnightly instead of as a Monthly as hitherto, 
and will be issued on the 5th and 20th of each 
month. 

Current Science as the first Journal to be 
published in India, which is devoted to all 
branches of scientific research, has been enjoy- 
ing a position of importance amongst science 
journals not only in. our country but also else- 
where in the world. 

Ever since its inception in July 1932, Current 
Science has been serving the cause of scientific 
advancement in the country and the dissemina- 
tion of scientific knowledge by giving as speedy 
a publication as is possible to the results of 
scientific investigations communicated to its 
pages. 

During these years Current Science has 
-naintained an unbroken record of regular 
Publication with its prompt appearance on the 
56th of each month. 


On account of the high standard that 
Current Science has been maintaining and also 
because of the various features of the Journal 
mentioned above, the demand on the available 
space' in its columns has been increasing in recent 
years. It is expected that our decision to make 
the Journal a Fortnightly will, to some measure, 
meet this growing demand. 

Even though subscribers may find that each 
number of the new Fortnightly Is somewhat 
thinner, the two issues per month taken 
together will contain more pages than 
single monthly issue they were till now list'd 
to, and the annual volume now will contain 
about fifty per cent, more pages than bt'fore. 

We are sure that our subscriber's, contributors 
and readers will welcome this change and 
continue to give Current Science their whole- 
hearted support. 

Editor. 
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THE ULTRASONIC EFFECT ON THE 
ULTRA-VIOLET ABSORPTION 
SPECIRUM OF BENZENE VaPOUR 

It is '.veil kno;vn that the absorption of 
al-rcSGUTG is due not only to viscosity and heat 
ccnduciicn but also to intramolecular action 
’vhich gives rise to dispersion. More than 
cue such region of velocity dispersion may be 
encountered in a single molecule. These dis- 
persions result from a failure of some internal 
msde of motion of the molecule to equilibrate 
wi.h the temperature fluctuations of the sound 
waved The temperature changes first affect 

the translational degrees of freedom ; any 
temperature change in these is followed by a 
relatively slow process of equalization with the 
internal degrees of freedom. Such slow- 
exchange of energy, particularly between 
internal and external degrees of freedom, is a 
relaxation phenomenon. 

If during- the relaxation period, the relative 
change in density is too small the processes 
responsible for the energy exchange will keep 
the two degrees nearly in equilibrium. The 
total energy converted into heat motion will be 
divided between the t-wo, and the temperature 
rise wUl be governed by the static specific heat. 
The latter, however, can be divided into two 
parts : one belonging to the external degrees, 
the other to the internal degrees. If the rate 
of density change is increased (e.g., frequency 
of sound wave) the internal energy can follow 
the changes of external energy less and less 
and, accordingly, -hhe effective specific heat’’ 
decreases. If the density changes are rapid 
compared to the adjustment process, only the 
energy of the external degi ees of freedom varies, 
£nd the effective specific hea: is that of external 
degrees alone. 

It exFfrimentai'v proved that the binarv 
molecular collisions alone cause the energy 
transfer. Hence, as long as the gas is ideal, 
ditpersion and absorption per wavelength 
dcptr.;l. at a given temperature, only on the 
ratio oi frequency to pressure. The ratio of 
e.xpen.rnental to classical absorption at low fre- 
quency is independent of frequency and pressure 
and depetius only on the number of collisions 
ntedea to produce equilibrium between internal 
MO external energy and the specific heats 


involved. The changes in specific heat involve 
changes in vibrational contributions caused in 
turn by changes in internal mocics of vibration. 
When the changes in vibrations take place, the 
frequencies of the fundamentals and different 
combination tones get altered. Con.S(‘qucnlly, 
a shift in the position of the coi responding 
absorption bands of the molecules may be 
expected when the absorbing medium is tra- 
versed by an ultrasonic beam, of appropriate 
frequency. 

.The ultra-violet absorption spectrum is 
studied foi’ this effect for the first time. The pre- 
sent investigation is on the absorption si)actruni 
of benzene vapour^ corresponding to electronic 
transition - iBo^occuning at 2600 A. The 
ultrasonic beam is passed in a direction 
nearly perpendicular to that of the light path 
through a quartz crystal. The frequencies of 
the ultrasonic waves chosen are 0*9, 2-7 and 
4*5 Megacycles/second and pressure of the 
vapour ranged from 1-27 cm. of mercury. In 
the first instance, the observations arc confined 
to the bands relating to modes of vibration 
having the frequencies 695, 608, 205, 526 and 
1483 ; the first two occur on the red of (0, 0) 
and correspond to lower state while the last 
three on the violet and so to upper state. 
Figure 1 shows the effect on the intense band 



-state Vibration, 526 cm. 
to ultrasonic beam ; * 


/■T 5 A ’A ^ 'J^^orption [)ancl suhji 
(oj Ordinary absorption band. 


38615 cm.'i 
observed is 


(upper state 526cm."i). The shift 
l-3cm.-i to the red side of the 
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ordinary absorption band at f/p = 30 *75 Me. 
sec‘1 atmos.'i The measured shift is accurate 
up to ±0-25 cm."i 



X 0 5*9 Mc./Sec. 0 2-7 Mc./Sdc. "JA j 4-5 Mc./Sec. 


I. 

II. 

III. 

TV. 

V. 


FIG. 2 . Plot of di/ 7’s. 
( 37394 cm.~^) 695 cm.~- 
(37481 cm.-i) 608 cm. 


log] O' (//^) 

I Lower state. 


( 3 S 294 cm."^) 205 cm.-^ ) 

( 3 S 615 cm"’) 526 cm.''^ > Upper state. 

(39572 1483 cm.-^ J 


A plot of the band shift d^' cm.'^ vs. 
if/V) where f is the frequency of the ultrasonic 
waves in megacycles per second and V, the 
pressure of the vapour in atmospheres, shows 
three absorption maxima. The lowest absorp- 
tion maximum is in agreement with the maxi- 
mum obtained by Cheng*' in the plot of mole- 
cular absorption coefficient per wavelength vs. 
log'io (f/p), using ultrasonic interferometer at 
the temperature 30° C. The appearance of the 
other two absorption maxima may be explained 
by a parallel excitation process (Schaefer)-* of 
at least three modes of vibration.*'* 


Physics Department, 
S.V. University, 
Tirupati (A.P.), India, 
September 23, 1963. 


V. Venkata Seshaiah, 
S. V. SUBRAHMANYAVi. 
K. Sree Rama Murty. 
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DRIFT AND ANISOTROPY OF THE 

IRREGULARITIES IN THE LOWER 

F-REGION UNDER MAGNETICALLY 
ACTIVE CONDITIONS 
Correlation analysis of Briggs ei aid and 
Phillips and Spencer- has been applied to the 
fading records obtained by the spaced receiver 
method of Mitra** on a magnetically disturbed 
day (28-10-1961) , with a view to study the 
effect of magnetic activity on the drift and 
a.Tsotropy characteristics of the irregularities 
in the lower F-region. Observations arc 
available for throe different levels of which tlie 
lower level of 175 km. is represented by an 
average value of three independent observations 
pertaining to that level. Results of the drift 
and anisotropy characleristies for the three 
levels, the true heights of which are deduced from 
manually taken h'-f records by Schmerl lag’s* 
five points method, are presented in Table 1 
along with the corresponding values of the 
parameters for magnetically quiet conditions 
obtained from nine sets of observations taken on 
different days. A detailed comparison has been 
made of the results presented in. this table with 
a view to study the effect of magnetic activity 
on the various parameters. 

It can be seen from Table I that the true drift 
speed V is found to decrease and the aj)i)arent 
drift speed is found to increase with magnetic 
activity. The true drift speed is found to 
increase with height continuously on qui('t days 
whereas for disturbed days it shows a maxi- 
mum at 200 km. and decreases on either side. 
The variation of the apparent drift si)eed with 
height is, however, found to be similar for both 
disturbed and quiet conditions. 

The characTerislic velocity is found lo 

increase considerably with magnetic activity at 
the level of 200 km. and decrease at levels below 
and above 200 km. The variation of with 
height is found to be similar to that of V for 
disturbed conditions exhibiting a maximum at 
200 km. while for quiet conditions V; is foiiiui 
to decrease with height. The increase with 
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Table I 

Drift and anisotropy parameters for magnetically quiet and disturbed days 
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2-35 
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21 

16 
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0-9 

1 *2 

76 

85 

213 

309 

231 

270 

356 

294 

2-6 

2*1 

20 

24 

132 

O-GO 

0-76 


magnetic activity of the random change facte 
V /V, a measure of random changes relative 
to pure drift in causing fading, is found to be 
not appreciable, though it is a little more for 
the level of 200 km. 

The true and apparent drift directions 0 and 
(?) lie mostly in the SW quadr-ant for both 
^iet and disturbed conditions. The variation 
of 0 with height reveals the drift vector to be 
rotating anti- clockwise sense in the region below 
and clockmse sense in the region above the 
level of 200 km. for disturbed conditions, while 
for quiet conditions the rotation of the vector 
is consistently anti-clockwise in the height 
range of investigation. 

From a study of the anisotropy characteristics 
of the characteristic ellipse of 0*5 correlation, it 
appears that the length of the semi-major axis 
"a" is more for disturbed conditions at the levels, 
of 175 and 200 km., the increase with magnetic 
activity being highest for the latter. The length 
of the semi-major axis varies with height exhi- 
biting a maximum at 200 km. which is very pro- 
minent on disturbed days compared to quiet 
days. The axial ratio V increases continuously 
with height on quiet days whereas on a disturbed 
day it shows a maximum at 200 km. From a 
study of the average inclination of the major 
axis with NS direction it can be said that the 
irregularities align with their major axis veiy 
close to the NS direction for both disturbed and 
quiet conditions. The values of Q presented for 
the three height levels reveal that the irregu- 
larities are more closer to NS direction at the 
level of 200 km. for disturbed conditions whereas 
for quiet days the irregularities tend to be 
more closer to the NS direction at higher levels. 

We are indebted to the Council of Scientihc 
and Industrial Research of India for the 
financial support of these investigations. One 
Iht; authors (P. Balarama Rao) is grateful to 
the Council for the award of a Senior Research 
Fellowship. 


Dept, of Physics, P. Balarama Raq. 

Andhra University, B. Ramacxiandra Rao. 

Visakhapatnam, October 14, 1963. 
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THIN LAYER CHROMATOGRAPPIY 

IN THE ANALYSIS OF BLASTING 
EXPLOSIVES 

Blasting explosives contain nitrates of glycerine 
and/or glycol in addition, to other materials liice 
nitrocellulose, etc. In view of the simplicity, 
small amount of the sample and less time (as 
compared to other methods) required, thin 
layer chromatography has been applied to the 
separation and identification of the diflerent 
nitrate esters of glycol and glycerol. 

Chromatographic plates were prepared by 
coating one side of glass plates (24 x 4 cm.) 
manually with a thin layer of silicic acid 
(E. Merck’s reagent grade, silica gel-fine for 
partition chromatography) plaster of parts 
(9:1) mixture as per standard procedure.^ 
After drying overnight at room temperature 
the plates were activated at 110° for 1 hour 
before use. 

Suitable aliquots of the ether extract of the 
explosive and of the ether solution of known 
mixture were spotted, with the help of a fine 
capillary, 1 cm. apart on a line about 2 cm. 
from one end of the plate. The known mixture 
consisted of glycol dinitrate, glycerol trinitrate, 
diethylene glycol dinitrate and diglycerol 
tetranitrate. After evaporating off the solvent, 
the plates were developed in the usual way 
with benzene-petroleum ether (i : i) mixture 
in a suitable glass cylinder (30 cm. high and 
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5 cm. diam.). The cylinder walls were lined 
with two filter-paper strips (1 X 30 cm.) dipping 
at one end into the developing solvent mixture. 
This will help saturation of the chamber with 
the solvent vapours and rapid equilibration. 
Under these conditions a 30-45 minute run was 
found sufficient for efficient separation of the 


glycerol trinitrate and dietbyleno glyc’ol 
dinitrate.and another with diglyccrol tetranitraie 
and glycerol trinitrate were run. The results 
are presented in Figs. 1 and 2. It is evident 
from these figures that the unknown contains 
glycerol trinitrate and diethylcne glycol 
dinitrate. 




GLYCOL d^H'Trate: 


I 

! 

I GLYCEROL 
' TRiNATRfcYEi 



GUYCEROL TRINITR/KTe' 




DIETHYLEN 6LYCOU 
DINITR/kTE- 


01 GLYCEROL 
I TETRANITRATE 




FIG. 1 fig. 2 

Fig. 1. Separation of nitrate esters of glycol, glycerol and diethylene glycol. 
Fig. 2. Separation of nitrate esters of glycerol and diglycerol. 


constituents. At the end of the period, the 
plates were taken out, dried at room tempera- 
ture and sprayed with 1% solution of 
diphenylamine in concentrated sulphuric acid. 
Blue spots indicated the location of the different 
esters. The constituents of the known mixture 
were located and identified by separate indi- 
vidual runs. 

It was observed that while glycol dinitrate, 
glycerol trinitrate and diethylene glycol 
dinitrate could be clearly separated from one 
another, complete separation of diglycerol 
tetranitrate and diethylene glycol dinitrate was 
difficult by the method followed. So in the 
present experiment, two separate controls 
one with the mixture oi glycol dinitrate, 


This method may probably be very con- 
veniently applied also for the separation of 
all the four nitrate esters in a single mixture 
either by the use of a different solvent mixiiire 
or by two-dimensional technique. Extension 
of this method to other constituents of the 
blasting explosives as well as to propellants and 
other explosives is being investigated. 

Explosives Research and K. R K. Rao. 

Development Laboratory, A. K. Bkalla. 
Kirkee, Poona-3, S. K. Sinha. 

July 24, 1963. 

1. Wollish, E. G., Schmall, M. and Hawiylshyn, M., 
AmU Chm., 19CI, 33, 1138. 
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A NEW METHOD FOR THE DETER- 
MINATION OF ^^CROSS-FRACTURE*' 

IN SLATES 

Determination of Cross-Fracture (Sculping) in 
slates when it is but faintly shown on the 
cleavage surface often becomes a difficult task, 
more so in the field where detailed petro- 
graphic testing is not possible. Hence, with a 
view to devising a field method, slates from 
the localities of Kund (28“ 9' : 76° 27'); Bhetar 
Dari (22° 41' : 86° 11') and Kanhiara (32° 12' : 
76° 27') in India, were subjected to various physi- 
cal and petrographic tests. Results obtained 
from ullrasonic testing have been found very 
promising. 

Saw-cut slates of size 5" X 2" x 2" were pre- 
pared from the quarry samples. Ultrasonic 
phase velocities through the specimens were 
obtained by measuring the time taken by the 
waves to travel from one end to the 
other electronically.^’- Circuit arrangements of 
the ultrasonic apparatus for the transmission 
method used in these experiments are shown 
by the schematic diagram (Fig. 1). The triggei* 


TftAHSMITTlUG TtlASOUCtU 



Fig. 1. Schematic diagram of the ultrasonic pulse tester, 
generator produces a negative short- duration 
rectangular pulse at a repetition frequency of 
50 pulses/second, the leading edge of which 
triggers the transmitter delay, time base delay 
and time marker circuits. The transmitter 
variable delay unit generator is a rectangular 
pulse which can varied linearly over a range 
of 10 micro-seconds and triggers the transmitter 
exciter. An ultrasonic pulse, consisting of a 
train of longitudinal waves, results from the 
shock excitation of a piezo-electric crystal 
(barium titanate) transducer which is coupled 
to the material under test by a thin film of oil. 
A similar piezo-electi’ic transducer is used to 
receive the ultrasonic pulse after travelling 
through the material. The received signal is 
led through a high grain amplifier to the 
vertical deflection plates of a cathode-ray tube. 
The time base sweep delay and the time marker 
circuits enable one to measure accurately the 
time taken by an ultrasonic pulse to travel 
through the known length of the material. 


From the data the wave velocity of an ultrasonic 
pulse in the media has been calculated in 
ft. /sec. in two directions, i.e., along the grain 
and "across the grain. The mean values so 
obtained are given in Table I. 

Tap.le I 

Ultrasonic wave velocities in slates 


Rock 

Length 

Time 

io 

m.-.sec. 

Velocity 

in 

ft. /sec. 

Remarks 

Slates 


20 

20,830 

Along the 
grain 

Do. .. 

2" 

12-.') 

13 330 

Across the 
grain 


From the results it has been noted that there 
are two wave velocities in two directions of the 
slate grains. Ultrasonic waves travel faster 
along the direction of grain than across it. 
Expecting a similar behaviour in case of heat 
waves travelling along and across the grain 
direction, the following test was devised and 
found successful. 

The slate is split in a direction parallel to 
its cleavage and one of the surfaces is made 
exceedingly smooth by grinding over coarse 
sand or carborundum powder using water as 
medium. The smooth surface is covered with an 
even and very thin coat of a, mixture of double 
iodide of copper and silver in the ratio of 8d% 
and 15% respectively. The solution media for 
application of these pigments should be alcohol- 
soluble ureaformaldehyde resins, shellac or 
gums. The slate is kept fiat with coated surface 
upwards and a pointed flame is then applied frcin 
below, i.e., in the centre of the reverse side 
of the coated surface. As the slate is heated 
the coated mixture changes its colour from red 
to almost black. The transition of colour is 
so well marked that the direction along which 
the changes are more rapid can be observed 
without any difficulty. The direction along 
which the colour changes are more rapid is the 
direction of "Cross-Fracture” in the case of 
slates. 

Indian Institute of P. Kumar. 

Technology, Delhi 
and 

University of Roorkee, R. S. Mittal. 

Roorkee, 

October 12, 1963. 
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ELECTROMETRIC ESTIMATION OF 
CHLORIDE AND LACTOSE 

During the studies on the estimation of chloride 
and latctose in milk by the usual standard official 
methods, the need to develop a procedure where 
these two constituents could be estimated simply, 
but accurately and successively in the same 
aliquot of the sample, was felt. A few sugars 
like glucose and fructose^’^ and some halides 
like bromide and iodides have been estimated 
by ‘Cerate Oxidimetry’^ or otherwise called 
‘Ceriometry’^ but the estimation of chloride and 
lactose by this method has not so far been 
reported. Hence, the new method of 
‘Ceriometry’ was applied to the estimation of 
chloride and lactose contained in a solution, 
and this was the first attempt at the simul- 
taneous estimation of these two constituents in 
the same aliquot sample. The titration was 
carried out with a ‘Transistorized Titrimeter’ 
using appropriate electrodes for the estimation 
of chloride and lactose in successive steps. 

The titrimeter was constructed according to 
the circuit by Stock'^ with the modification that 
a millivolt meter was also included to give the 
two peaks at which chloride and lactose 
respectively were estimated. This addition 
further helped in the detection of end-points 
as indicated by a rise in potential by the 
‘reversed dead-stop end-point’ titrimetry^ which 
was more convenient than the usual procedure 
of observing the fall in current to zero. This 
procedure involves only one reversible electrode 
process, the end-point being shown by the 
potential rising to a maximum from a small 
residual value.s The meter included a variable 
resistance for applying ‘polarising voltage’ on 
one of the identical electrodes during the ‘dead- 
stop end-point’ titrimetry. A pair of platinum 
electrodes was used for the estimation of 
lactose and platinum-silver electrode combina- 
tion for the estimation of chloride. 

10 ml. of the sample was pipetted out into a 
100 ml. flask, which contained about 80 ml. of 
distilled water, then filled up to the mark with 
more distilled water and mixed well. 5 ml. of 
the diluted sample was transferred to a titra- 
tion cell maintained constant at 37° C., and 
placed on a magnetic stirrer. 25 ml. of acetone 
and 10 ml. of 9-M HoSO^ were added and then 
titrated against standard 0-01-N Ceric ammonium 
sulphate solution.^ After the first end-point as 
seen from the maximum at 150 mV, the same 
solution was further diluted with 20 ml. of dis- 
tilled water and the titration was continued 
against the ceric solution, to the second end^ 
point at the next maximum of 220 mV, 


A model solution containing 4-5% of lactose 
and 0*1:% of chloride was used and the two 
constituents were estimated by the above 
method. ' Other constituents like fat, casein, 
Ca 3 (P 04 )o, Mg;^(CQH-Oj )2 which are normally 
present in milk were added separately to the 
model solution in their proper concentrations! 
and the estimations were carried out. Lactic 
acid which is normally developed in milk and 
sucrose which is sometimes added as an adulte- 
rant in milk were also added to the model solu- 
tion separately. Ten estimations were carried 
out in each case and the average titre values 
in ml. are presented in Table I. 


Table I 

Average titre value in ml. for ^chloride and 
lactose 


No, 

Constituents 

Chloiicle 

Lactose 

1 . 

0*1';^ chloride 4 * 5 lactose (A) 1*15 

2-56 

2 . 

(A) fli/s 6% fat 

.. 1*16 

2-57 

3. 

(A) „ S% casein 

.. 1*16 

2«55 

4. 

(A) „ 2% PO 4 

.. 1*17 

2-56 

5. 

(A) ,, 2% citrate 

.. 1*16 

2*r)7 ■ 

6 . 

(A) ,, 2% lactic acid 

.. 1*17 

2*56 

7. 

(A) ,, 4% sucrose 

.. 1*16 

2*58 


It is seen that all thie normal constituents 
found in milk do not seem to interfere wi!h the 
estimation of chloride and lactose by the new 
cerate method. Only in the case of additional 
sucrose, some of the values seem to be higher 
than 2*58, presumably due to the hydrolysis of 
sucrose by HoSO.^ present and these hydrolytic 
products may be oxidised by the cerate solution. 

It was also possible to estimate chloride and 
lactose in as little as 0*5 ml. of the sample. 

The authors are thankful to the Director of 
Dairy Research, National Dairy Research 
Institute, Karnal, for his keen interest in this 
work. 

Southern Regional C. S. Sudheendranath. 

Station, D. Sethu Rao. 

Nat. Dairy Res. Inst., C. P. Anantakrishnan. 
Bangalore, June 24, 1963. 
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AMINO-ACIDS OF NAHOR SEED 
OILCAKE 

Nahor (Mesua ferrea Linn.) is a widely 
occurring species of Assam. The Nahor fruit 
consists of an inner seed with an outer fibrous 
shell. The percentage composition of the shell, 
testa and seed is 50, 13-4 and 36-6 respectively. 
The seed yields a fixed oil to an extent of 
75-80%, the utilisation of which has bedh 
wotrked out^'’'^ for the preparation of surface- 
coating compositions. The residual seed-cake is 
found to be quite rich in proteins. The 
nature of the proteins has been studied 
and the amino-acids obtained by hydro- 
lysis of the total proteins have been identified 
by descending paper chromatography to be 
cystine, arginine, serine, proline, leucine 
isoleucine, methionine, alanine, phenylalanine, 
hydroxy proline and citrullin. Three additional 
spots have not been identified. 

Nahor seed-cake is extracted thoroughly with 
petroleum ether to render* it free from fat. The 
fat-free meal analyses to 3-7% of total nitrogen 
equivalent to about 23% of proteins on the 
assumption that there does not exist any non- 
protein nitrogen. An actual isolation analysis^ 
of proteins has shown that the proteins com- 
prise albumins (7*6%), globulins (4*9%), 
glutelins (2 ‘2%) and prolamins (2-3%). 

Table I 


Amiao-acid R/-value 


1. 

Cystine 

0-06 

2. 

Arginine 

0-10 

3. 

Serine 

0*17 

4. 

Citrullin 

0-18 

5. 

Hydroxy prcline 

0-21 

6. 

Proline 

0-27 

7. 

Alanine 

0-28 

8. 

Methionine 

0*49 

9. 

Phenyl alanine 

0*59 

10. 

Isoleucine 

0*61 

11. 

Leucine 

0*62 


The protein fraction is isolated by extraction 
with 1% potassium hydroxide for 24 hours at 
room temperature and subsequent precipitation 
by addition of a saturated solution of ammonium 
sulphate after bringing the pH to 4*5 with 
dilute sulphuric acid (yield, 13-15%). The 
protein concentrate is washed free of sulphates 
and hydrolysed with 6 N HCl and also with 
6 N NaOH. Hydrolysates are analysed by 
descending paper chromatographic method using 
butanol : acetic acid : water in the ratio of 
4:1:5. The amino-acid chromatograms are 
developed by spraying with 1% alcoholic solu- 
tion of ninhydrin. The values are compared 
with those obtained for authentic samples of 
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different amino-acids. The amino-acid com- 
position of the hydrolysate of the Nahor oil- 
cake proteins is given in Table I. 

The authors wish to express their thanks to 
Dr. B. N. Mitra, Director, for his keen interest 
in the problem. 

Regional Res. Laboratory, S. B. Chaudhurl 
Jorhat, Assam, J. N. Baruah. 

June 24, 1963. P. R. Rao. 
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PROTEIN CONTENT OF MARINE 
ALGAE FROM GUJARAT COAST 

With the rapid increase in world population, 
the production of foods, especially those rich 
in proteins, is receiving greater attention. A 
number of vegetable protein foods from 
soybeans, peanuts, cotton-seeds, sesame, sun- 
flower-seeds, coconut and others are being used 
to supplement human and animal diets and 
large amount of work is being carried out both 
in India and in other countries to find out new 
sources of protein foods. 

Golueke ef alJ have shown from a considera- 
tion of overall sunlight conversion efficiency 
that the cost of algal proteins is much less: 
compared to those of animal or other vegetable 
proteins. Marine algae are being used as foods 
and animal feeds in Japan, Philippines, 2 China 
and other places^ and they are shown to con- 
tain the same essential amino-acids as those of 
higher plants.-^'" The algal proteins, which also' 
include iodine-containing amino-acids, have been 
recommended for increasing the milk and 
butter-fat production of dairy cows, for egg 
production and fattening of swine.^ An 
attempt to utilise seaweeds in India, which ha.s 
a vast coast line rich in the seaweeds, is worth 
considering. A survey of protein contents of 
different seaweeds occurring on the Indian coast 
is therefore essential for the proper utilization 
of these algse. The present communication 
gives the protein content of different seaweeds 
collected from the Gujarat Coast. 

The seaweeds after collection were washed 
with sea-water, then with freshwater and air- 
dried at room temperature. The moisture 
content was determined by heating the air- 
dried algae at 105-110° C. for 5 hours. The crude 
protein content was calculated from the nitrogen 
value, estimated by KjeldahTs method, using 
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Table I 

Protein content of marine algoe from Gujarat coast 

Moistare in the Protein in g./lOOe;. 

vSr. No. Alga Place Date of collection air-dried alga of air-dried 

alga 


Chlorophyce/e 

1 Boodlea composiia (Harv. ei. Hook fil) Brand Okha 

2 Cham.edort! anrictdata'Boevgs. Veraval 

3 CladopJiora moyiumentalis Boergs. Okha 

4 Codiiim dwarkense Boergs. Okha 

5 Udotea indica A. ik E. 8. Gepp Okha 

6 Ulva fasciata Delile Veraval 

7 Ulva lactiica L. Okha 

8 Ulva rigida (C. A. Ag.) Le Jolis. C^opnflth 

PHiEOPHYCEAi 

9 Colpomcnia simtosa (Roth.) Derb. et Sol. Okha 

10 Cystopkyllum sp. Veraval 

11 Dietyopieris australis Sond. Okha 

12 Padina gymnsspora (Kuet'.) Vickers Okha 

13 Sargassiim cinereum J. Ag. var. he rberi folia Sikka 

Gran, 

14 Sargassiiui johnstenii Setch. and Card. Okha 

15 Sargassum sp. Okha 

16 Sargassum teuerrimum J. Ag. Okha 

17 Spathoglo^sim variabile Fig. et. De Net Okha 

Rhodophyce.e 

18 Acanthopkora inuscoides (L.) Bory . Pot bandar 

19 Asparagopsis taxi for mis (Del.) Coll. & Herv. Okha 

20 Centroceras clavulatum (C.A. Ag. ) Mont. Okha 

21 Sci-uaia mdiea Bo erg'. Okha 


the conversion factor of 6-25. The data are 
presented in Table I. 

Pillai,^ while working on the seasonal varia- 
tion of eight species of algae from Mandapam 
Coast, reported that protein content did not 
exceed 12*5%. Chidambaram and Unny^o also 
found the protem content to be less than lO^c. 
for' Sargassum., Gracilaria and Turhinaria 
species, collected from Madras. On the other 
hand, Lewis and Gonzalves^i observed that most 
of the twelve different algae collected from 
Bombay Coast had protein content higher than 
28%. The algae collected from Gujarat Coast, 
reported in this paper, also showed a higher 
percentage of proteins. These results indicate 
that algas from the West Coast of India are 
richer in proteins than those collected from 
South-East Coast. It is also noticed that in 
general Phaeophyceae. contains smaller quantities 
of protein than Chlorophyceas and Rhodophycea^. 

Coulson^- reported the extraction of pro- 
teins from three main classes of marine algae 
and also a large-scale extraction of proteins 
from Rhodymenia palmata, in which he found 
the maximum percentage of protein (about 
16*9%). In the present study Ulva fasciata, 
Ulva rigida, Acanthophora muscoides and 
Centroceras^ clavulatum are found to contain 
a higher percentage of protein (20-26%) and 
hence these may be used for the extraction of 
proteins, 


11-11—1962 

6-90 

10-32 

10-4—1962 

6-64 

13-07 

23-11-1961 

8-35 

16-28 

3-2-1962 

4*96 

7*22 

7— 5-19C2 

4-:^0 

13-00 

10-4— 19G2 

16*84 

25*48 

8-4-1962 

6*13 

7-69 

11-11— 1961 

15*20 

22*42 

S-3-1962 

7*03 

6*62 

6-5— K62 

11*33 

11-21 

3— 2— 1962 

9*10 

8-14 

11-11—1962 

6*70 

12-27 

15-6-1961 

12*20 

9-61 

13-8-1961 

12*82 

10-90 

13—8—1961 

7*35 

13-39 

13- 8-1961 

4*70 

12*14 

22-11-1961 

10*59 

15*66 

2—1-1962 

li*62 

21-83 

4-2—1962 

8*02 

16-19 

3— 2— 1962 

8*96 

20-12 

22-11—1961 

11*51 

12-51 


The authors thank Dr. (Mrs.) F. Thivy for 
supplying the algal samples with their descrip- 
tion. They also thank Dr. A. N. Kappanna for 
suggesting the problem and Dr. D. S. Datar for 
his keen interest and suggestions. 

Central Salt and Marine, V. Sitakara Rao. 
Chemicals Research Inst., (Mrs.) U. K . Tipnis. 
Bhavnagar, June 21, 1963. 
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A SIMPLIFIED PROCEDURE FOR THE whiffs of ”1001106 vapour, as they struck the 

DETECTION OF HYDROLYSIS OF solid medium, produced a light blue colour 
STARCH BY BACTERIA which very clearly marked the zone of unhydro- 

During the course of our studies on bacteria lysed portions. 

isolated from marine sources we have had This modus operandi offers, a few distinct 
occasions fo test for their starch-hydrolysini| advantages. In the first place there is the 
capacity. The recommended procedurei‘3 is to- saving of time and reagent. Secondly, even the 
flood the starch-incorporated solid medium con- slightest traces of unhydrolysed strach could be 
taining the bacterial growth with LugoTs iodine, detected, thus facilitating an accurate comparison 
We found that this method was beset with to be made of the extent of hydrolysis by dif- 
some drawbacks. If the plate was flooded ferent strains (sec Figs. 1-2). Thirdly with this' 
completely with the iodine solution, the blue modified procedure there is no risk of mechanical 
colour of the unhydrolysed portions was more dislocation of the bacterial growth as happens 
or less masked by the brown colour of ’^he sometimes while pouring the Lugol’s iodine on 
solution. This difficulty was, to some exteni, the culture. 



Figs. 1-2 The growths of strain No. S 6;^ treated by sublimation method (Fig. 1), placing drops of 


Lugol’s iodine (Fig 2). 

overcome by placing carefully two or' three 
drops of Lugol’s iodine at widely separated 
places on the bacterial growth and waiting for 
a few minutes when the iodine, vapourising out 
from the solution, defined the zone of hydrolysis 
around the bacterial growth. 

With a view to eliminate the use of iodine 
in the form of solution the following modifica- 
tion, which gave us excellent results, was 
effected. 

The petri dish with the growth was kept in 
the inverted position. The bottom was lifted 
off, a minute crystal of solid iodine was placed 
at the centre of the cover' and then the bottom 
replaced. To hasten the test, the petri dish 
yvas gently waved over the flame. The first 


Oui' thanks are due to Dr. A. N. Bose, Director, 
for his interest in the work. 

Central Institute of K. Mahadeva Iyer. 

Fisheries Technology, T. C. KIarthiayani. 

T.D. Road, Ernakulam, 

Kerala, June 6, 1963. 
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OCCURRENCE OF GROWTH ZONES ON 

THE OPERCULAR BONES OF THE 
FRESHWATER MURREL, 
OPHICEPHALUS PUNCTATUS BLOCH. 

In rec6nt years considerable use has been made 
of scales, otoliths and other skeletal structures 
by Indian workers to determine the age of 
tropical hshes. The recognition of marks, zones 
or annuiaticns, as they are called, on various 
skeletal elements is the essential feature under- 
lying the various techniques of age determina- 
tion employed. Scales have been found valid 
for many species^ while otoliths*' and 
pectoral spines-^-'^^* have proved applicable to 
others. However, without going into the details 
of the reliability of various methods used, it is 
clear from the literature that even in tropical 
hshes definite annulations corresponding to past 
growth of fish do occur on skeletal parts. 

Earlier studies on age and growth of Indian 
fishes are largely confined to marine and estu- 
• arine species. In freshwater fishes barring the 
scale studies on Cirrhina there 

is no other fish in which a reliable index of 
age has been found out. It is therefore hoped 
that the* following account on the common 
freshwater murrel, Ophicephalus punctatus 
which provides for the first time the use of 
opercular bones as an indicator of age in a 
tropical fish will be of some general interest. 
The value of opercular bones as reliable 
structures of age reading has already been 
demonstrated in the European perch.^*^ 

Fishes collected from ponds of Aligarh were 
measured, sexed and their opercular bones 
removed by putting their head region in boiling 
water for about two minutes and pulling out 
the operculars by forceps. All opercular bones 
thus collected were cleaned by dipping them 
in a trough of water and rubbing them with 
fingers. In all, 619 fishes were examined. Of 
which 293 were males and 326 were females. 
Well-dried operculars were placed against a 
dark background and examined by the naked 
eye. Usually for examination no magnification 
was found necessary excepting in small fishes 
where viewing the bones under a hand-lens was 
sometimes helpful Out of the total number 
examined, about 8% opercular bones were 
found unreadable. 

On examination the opercular bones showed 
clear alternating broad and narrow zones 
(Fig. 1). The number of zones depended upon 
the size of the fish. In fishes measuring about 
.11-12 cm. in length, the opercular bone showed 
only one narrow zone at or near the outer 
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margin. Fishes smaller than that were devoid 
of any narrow zones. In large fishes the num- 
ber of zones went on increasing until in very 
large specimens 5-6 zones were cleaily seen 
(Fig. 1). 



FIG.' l.‘l Opercular bones of Ophierphahts pimdattts' 
photographed agiiin.st a dark buck gr own i. A. I'our'y(,;:ir' 
old female, 18*5 cm. in length; Ik Mvc-yetir-oll male, 
24*4 cm. in bngtn. 

Age of the fish was determined quite inde- 
pendently of its size by counting the 'number 
of narrow zones on the operculars. The con- 
ventions used for placing each fish in a. parti- 
cul.sr age-group were the same as employed 
for the otolith readings in Ble-nnius pfiolia L.*'^ 
and Cevtronotns gunnelVus (L).’''' 

To establish that the zones are annual in 
nature the corroborative evidence or relinbility 
test applied in the present invest-igation is an 
agreement with Paterson’s length-frequency 
distribution in each sex. Figure 2 gives age and 
length distribution in each sex. Top histograms 
show the length-fi'equencies in the total sample 
of each sex. In the other six histograms are 
shown the length distributions of lisli placed in, 
various .age-groups according to the opercular 
readings. It can be seen from the figure that the 
entire length-frequency curve of each sox can be 
dissected out on the basis of age reading. The 
first two modes of the length-frequency histo- 
grams clearly correspond to 0 and I -!- age- 
classes. The older age-groups are not 
represented in the form of successive modes 
and therefore these are impossible to distinguish 
from the size-frequency histograms. The oper- 
cular readings indicate the cause of '‘non- 
hormality in the distribution of older age- 
groups. A close examination of the histograms 
0~VI would reveal that for every age-group 
there is a considerable degree of size overlap. 
Such an overlap is always to be expected when, 
the $ize range in any age-group is large m 
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compared to its annual increase in length. As 
the fish grows older the growth rate decreases 
progressively and individual variations cause 
a. great deal of size overlap between various 
year-classes. Another factor which may lead 
to overlapping of age-groups is the prolonged 
breeding season of this species. It lasts from 
June to October. The difference between 
the young fishes hatched during the early part 
of the breeding season and those hatched towards 
the end will be of at least three months. This 
difference may give rise to a size variation of 
several centimeters in the same year’s brood 
and after two years a fish hatched during the 
early part of the breeding season may grow as 
large as a three-year-old fish hatched late in 
the season. 



FIG. 2. Dissection of polymodal length- frequency 
lustograms of each sex of Ophicephalus pun:tatus on the 
basis of opercular readings. Top histograms show the 
total length-frequencies. In the other six histograms are 
shown the various -agegroups. 

The good agr'eement, however, between the 
opercular readings of younger age-groups and 
the modes in the length-frequency distribution 
followed by an overlap in the older age-groups 
fis evidenced hj the opercular reading clearly 


shows that the zones (are annual in nature and 
can be used as growth-checks. 

Such a reliable index of age in a pond-fish 
like O, punctatus which is easy to keep in 
captivity under all weather conditions would 
be of immense help to an investigator desirous 
to work on a hitherto unsolved problem of 
causative factors leading to the formation of 
zones on skeletal elements of tropical fishes. 
Central Institute of Fisheries S. Z. Qasim. 
Education, Bombay-1, 
and 

Department of Zoology, V. S. Bhatt. 

Aligarh Muslim University, 

Aligarh (U.P.), July 3, 1963. 
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NOTE ON THE NEUROvSECRETORY 
CELLS IN THE NERVOUS SYSTEM 
OF THE MUSSEL, MODIOLUS 
DEMISSUS (MOLLUSCA: LAMELLI- 
BRAN cm AT A) 

Our knowledge of the cytology, distribution and 
the role of neurosecretory cells in neuroendo- 
crine regulation in both invertebrates and 
vertebrates has advanced rapidly in recent 
years.i"'^ Among the molluscs, the presence of 
neurosecretory cells was first reported by 
Scharrer-^ in the opisthobranch, Aplysia. Lever' 
distinguished five cell types in the pulmonate^ 
Ferrissia. Gabe^'* was the first investigator to 
report the occurrence of secretory neurons in 
20 species of lamellibranchs. Later, Fahrmann*^ 
described two types of neur'osecretion in the 
freshwater mussel, Unio and Nagabhushanam^"^^ 
observed similar neurosecretoy cells in Crasso- 
strea^ S'pimla and gauTcio^, Ip. thi^ not© are 
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presented the location and description of the 
neurosecretory cells in the central nervous' 
.system of the mussel, Modiolus demissus, with 
a view to extend our knowledge on the pheno- 
menon of neurosecr'etion in the lamellibranchs. 

Modiolus were collected in the vicinity of the 
Marine Biological Laboratory, Woods Hole, 
U.S.A. They ranged in shell length from 25 to 
40 mm. As soon as the specimens were brought 
to the laboratory the shells were opened and 
the soft parts were fixed in toto in Helly's 
fluid. The cerebral, pedal and visceral ganglia 
were then dissected out, dehydrated in alcohol, 
cleared in xylol and embedded in Tissuemat 
(melting point: 56-58'’ C.). Serial sections 
were cut at 8 in thickness and stained with 
chroma.lum“hematoxylin-phloxin^i and Mallory’s 
triple stain. 

A detailed microscopic study of the various 
ganglia revealed the presence of only one 
neurosecretory cell type. The secretory neurons 
are distributed along the dorsal surfaces of the 
cerebral, pedal and visceral ganglia. The cell 
bodies are pyriform in shape and measure 
about 20 At in length arid from 8 to 10 m in width 
(Fig. 1). The nucleus is spherical and con- 
tains one to three large nucleoli. Secretory 
material is in the form of fine granules that 
stained red with Mallory’s stain and blue-black 
with Gomori’s chromalum-hema.toxylin stain. 
In certain neurosecretory cells, the secretory 
material was observed in the axons. Small 
granules are also found within the neuropiles 
of various ganglia. 


C 


Fig. 1. Neui-osecretory cells in various ganglia of 
Modiolus. Letters indicate variations in the shape of 
the cells. AX = Axon. 

The neurosecretory cells of Modiolus very 
closely resemble the pyriform-shaped cells of; 
Mytilus'^- and Teredo^'^ and to the cell Type I 
uf Crassostn->{t, Spisula and 
The author is indebted to Dr. M. Fingerman, 
Professor of Zoology, Tulane University, U.S.A., 






for providing facilities for the work and for 
valuable suggestions ; thanks are also due to 
Prof. P. N. Ganapati for kindly going through 
the manuscript and for his interest. 

Zoology Department, R. Nagabhushanam. 
Andhra University, 

Waltair, August 13, 1963. 
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EFFECT OF AN EXOTOXIN FROM 
PSEUDOMONAS AERUGINOSA, S. ON 
TISSUE CULTURE FROM GALLERIA 
MELLONELLA L. IN VITRO 

Considerable information is available in the 
literature on the effect of bacterial toxins 
and toxoids on the vertebrate tissue cultures, 
but no attempt seems to have been made so 
far to study the effect of these antigens on the 
invertebrate tissues. Lysenko, however, has 
recently found that the long-known pathogeni- 
city of Pseudomonas ceruginosa, S. to various 
insect species<> was due to the production of an 
exotoxin. As an extension of his studies an, 
attempt was made to observe the effect of the 
exotoxin at the cellular level in tissue cultures 
from Galleria mellonella L. m vitro. 

In order to obtain the exotoxin the bacterium 
was at first grown in a tryptone broth 
medium (pH 7-0) consisting of casaminoacid.s, 
1-0% ; bacto tryptone, 0-5% ; and mixed 
salts of Winter, 0-1%, for 24 hours. Bacterial 
cells were isolated out by centrifugation at 
10,000 r.p.m. for 15 minutes. Subsequently the 
supernatant fluid was filtered through Seitz 
filter. The approximate titre of the parent 
.stock was 9,000 LD-„/ml. for G. mellonella. 
larvae. Two dilutions of the parent stock at 
10 LD.^,/ml. and 100 LDr,Q/ml. for G. mellonella 
larvae were used in the cultures of intestinal 


22 


Letters to the Editor 


r Current 
\ Science 


tissue of G. mellonella - The medium 
used was modided Trager’s D 4 . The toxin was 
added 48 hours after the setting of the cultures 
when the cells from the culture had started 
prolifeiation. Five replications were kept for 
each set. 

The toxin appeared to be a cytotoxin. The 
nrst symptoms, viz., granulation and the 
vacuolaUon of the cells started by the third day 
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F Co. 1-3. Pieces of intestinal tissue after 2 weeks of cultivation in vitro. ITg. 1. In nindillod 
Trigger’s medium D4 showing the fibroblastic type of growth {in vitro, x 80), Figs. 2-3. In modi (led 
Trsger’s medium D4 + to.xin from P. (miginosa at 100 LDjo/ml. showing the granulation and the 
vacuolation of the cells {in vitro. Fig. 2, X 80: Fig. 3, x 200). 


following the administration of toxin. With 
the passage of time the pathogenicity became 
more and more evident. Following granulation 
and vacuolation, there was a swelling of the 
cells. Ultimately they brought forth ceil 
pyknosis and cell degeneration. The toxic 
action was irreversible as the replacement of 
the medium by fresh medium did not improve 
the condition of the cells. The effect was 
evident at both the concentrations, though at 
100 LD-,, the action was very characteristic 
(Figs. 1-3). 

Thanks are due to my colleague Dr. Oleg 
Lysenko of the Institute of Biology, Czechoslovak 
Academy of Sciences, Prague, for supplying me 
the toxin and to Dr. S, Krishnaswami, Director 
of Research, Central Sericultural Research 
Station, Berhampoie, for valuable suggestions 
in the preparation of this paper. 

Institute of Biology, K. Sen Gupta.* 

Czechoslovak Acad. Sci., 

Prague, Map 16, 1963. 


^ • Present address : Sectiou of Pt,thologv, Central 
hcnculiural Research Station. Berhampore (West Bengal), 


CHROMOSOME NUMBER IN 
DIGERA ARVEJNSIS FORSK. 

During a course of cytological studies of different 
members of the family Amaranthaceae, under- 
taken by the author, the chromosome number 
in Digera arvensis Forsk. was found to be 71 rr: 9. 
The previous reports--* tell us that it should 
be n 5. Grant- appears to be inclined to 
think of an evolutionary trend in the Amarah- 
tiiaceae favouring an increa,se in a primary 
base number ; the idea probably being derived 
from the earlier count of n 6 in D. arvensis the 
only other member, apart from the genus Amur an- 
thus, with known chromosome number in the 
subtribe Amarantoidese-Amai'anteae- Amarantinoe 
of the family. Looking into the similar situation 
in their closest allies, the Chenopodiaceae, a 
constant base number of 9 (except in Spinacia 
and Camphorosma) , is found throughout and 
for very simple reasons one would expect a 
parallel case here as well. This new chromo- 
some number (n = 9) in D. arvensis does 
explain the course of evolution in terms of 
numerical relationship of chromosomes in 
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different taxa more satisfactorily (Table I) and 
is also in consistency with the status of the 
species which has been supposed to be primitive 
on anatomical grounds.^ 

Table 1 

Chenopodiaceae Amaranthacese 


All genera (except 
Spinacia and 
Camphor osma) 

11 — 9 


Crl 'sia, 11 = 9. 9x. 

Digera^ 7 ^ = 9 ; Amaranthns^ 

7 ;. = (9 + 9)-1, (9+.9)-2 
? ; 9 -1, (9 + 9)- 1; 

Achyranthes^ 72 = (9 -f 9) + 1 , 
(9+9) + 3 

? ; Gomphrciia. 72 = 9, 9 + 1; 

Ircsmc , 72 = ( 9 + 9 ) — 1; 
Altenmiitherd^ ^ n = 9, 
94 ] 

? 


Ancestral stock, 72 = 9 

Chromosome numhers of the genera marked * have keen 
taken from author’s (unpublishe:!) own courts. Rest 
based on Grant.^ t might represent what the author thinks 
to be other monctypic ana primitive genera on a pra* with 
Digera. Dotted lire in the lowermost column indicates 
some of the monotypic ones without any close relations 
at all. 

The present study is based on an intensivel 3 ^ 
carried out meiotic investigation of the pollen 
mother cells of plants of the species collected 
in wild from three localities in Bihar : 
(i) Shyampur (26-47° N. and 84-75° E.), a 
village not far from the River Gandak in the 
district of Champaran ; (ii) Motihari (26-6° N. 
and 85° E.), the headquarters of the district; 
and (Hi) Patna (25-55° N. and 85-25° E.). In 
all cases, the number of bivalents observed at 
late diakinesis and M I stages in the dividing 
cells in acetocarmine squash preparations was 
always nine (Fig. 1). Sometimes, however, a 
very close approximation of two or more 
bivalents together (Fig. 2) misleads to an 



erroneous conclusion. This may also happen 
due to some sort of non- synchronization of 
meiotic events in the same cell showing different 
bivalents (or chromosomes) at different stages. 
Nevertheless, after the anaphasic separation, one 
could easily count nine chromosomes at each 
pole. 

It has been thought desirable to publish this 
short note at this stage only to bring to the 
notice of all interested in the family the need 
of more and more cytological investigation 
especially into such monotypic and important 
genera like Digera. Is this genus a blind end 
in itself, with no potentiality of further evolu- 
tion ? Perhaps, so. And nearly one- third of ihe 
genera in the Amaranthaceae are monotypic snci 
scmetimcj have a very limited geographical 
distribution. How do these stand in relation 
to ihe genera which are now widely distributed 
and have enormous genetic plasticity ? No 
wonder, these may come out to be very near the 
ancestral stock originating side by side with the 
Chenopodiace^, which retained the original 
base number of nine, whereas '.he amaran- 
thaceous members specialized in having many 
other chromosome numbers (Table I). Finally, 
does D. arvensis possess more than one basic 
number ? Answer to this lies in checking up 
counts from as many geographical regions as 
possible. 

The author wishes to acknowledge with 
gra.itude the encouragement and guidance that 
he received from Prof. R. P. Roy during the 
work. Thanks are also due to Prof. D. H. 
Valentine of the University of Durham, U.K., 
for further facilities and to Mr. J. P. M. Brenan 
of the Kew Herbarium for his help in identifi- 
cation of the materials. The herbarium specimen 
of D. arvensis from Patna, No. VT/301, has 
been deposited at Kew. 

Department of Botany, V. Thakur.’'' 

The University, 

Patna-5, May 6, 1963. 


D^‘partmenl of ]] Uiiiverriity of Darhrm, South 

Ivoid, Durham City. 

1. Ik'ikshi, T. S, aucl ('hhajlani, S. L., PIntoniorpho- 

h'g\\ 1954. 4, 434. 

2. Darlingloii, C. D. and Wylie, A. l.k, Chromosonu 

Atias, London, 1955. 

3. Grant, William, K., Cana a . J. Cenet. Cyiol.., 1959, 

1 (4), 313. 
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S.'C., 1934, 13, 201, 


Figs. 1-2. Phoiomicrogiaphs of dividing pollen 
mother cells at metaphase I (x 1,200). 
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SEEDLESSNESS IN GUAVA {PSIDIUM 
GUAJAVA L.) 

Seedlessness in guava as suggested by Kumar 
and Ranadei jg (^ue to autotriploidy. Recently, 
Seth2 reported that the Saharanpur seedless 
guava is dipolid. He has mentioned that seed- 
lessness is partially due to abnormal meiosis. 
Although the chromosome number of seedless 
type is stated to be 22, it has been shown in 
his Camera Lucida drawings as 23 chromosomes 
in almost all the plates including meiotic one. 
It was thought that this extra chromosome 
might be responsible for the abnormal meiosis 
in the Saharanpur seedless type. The present 
investigation was, therefore, undertaken to find 
out the cytological behaviour of the seedless 
type available at this Institute. 

In the present study, the flower-buds were 
fixed in carnoy fluid (6:1:3) to which a few 
drops of saturated ferric chloride solution had 
been added. Acetocarmin was used for making 
PMC squash. The root-tips were fixed in 1 : 3 
acetic alcdhol from air-layered shoot and 
stained in leuco-basic fuchsin, Cytological 
studies revealed that the chromosome number 
was 33 in both PMC (Fig. 1) and root-tip cell. 


r Current 
L Science 

The present findings led us to undertake the 
cytological investigation of the Saharanpur 
seedless type described by Seth.- The fiowex'- 
buds and root-tips were fixed as usual, and the 
cytological preparations were made in the 
same manner stated earlier. It was observed 
that in this variety too the chromosome number 
was 33 in both PMC (Fig. 2) as well as in the 
somatic tissue. The meiotic configurations were- 
almost similar to that of the seedless guava at 
this Institute. The number of trivalents per 
cell was between 7 and 11. The frequency of 
PMC with 11 trivalents was also very high. 
It is evident from these studies that the 
cytological behaviour of the Saharanpur seedless 
guava, is similar' to the Poona seedless type 
described by Kumar and Ranade.i 

It is possible that Seth- might have considered 
the trivalent configura.tions as bivalents. As 
in Met. I, 11 bodies comprising of all trivalents 
are not uncommon, it is likely that the trivalent 
configuration have been taken as the bivalent 
one. This is quite apparent from the con- 
figurations of chromosomes shown in his 
Camera Lucida drawings of Met. I. Some of 
these appear to be trivalent. 
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Figs. 1-2. Fig. l, Mataphase plate showing 33 chromosomes ('G III + 5 T +5 I) of seedless 
guava grown at the Institute. Fig. 2. Metaphase "plate showing 33 chromosomes (7 III + 4 II + 4 1} 
of seedless guava grown at Sharanpiir. 


Meiosis was highly abnormal. The number 
of trivalents per cell was between 4 and 11. The 
frequency of PMC with 11 trivalents was also 
very high. The present investigation, thus, 
reveals that the cytological behaviour of the 
seedless guava at this Institute is the same as 
has been observed by Kumar and Ranade.i 


In conclusion, it may be stated that all the 
three types of guava are auto-triploid. It 
may be possible that the source of collections 
of all the three types is the same. 

Division of Horticulture, P* K. Majumder. 

Indian Agricultural Research R. N. Singh. 
Institute, New Delhi, June 15, 1963. 
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1 . Kumar. L. S. S. and Ranade, S. G., Cttrr. Sci,^ 

1952, 21, 75. 

2. Seth, 1. N., Hort. Adv., 1959, 3, 82. 


I3ARI0PSIS INDICA SP. NOV. FROM 
INDIA 

Groves of Zizyphus rotiindifolia Lamk. and 
Z. jujuba Lamk. growing in the vicinity of 
Poona were found severely infected with 
follicular sooty tuft-like circular infection spots 
closely resembling the characteristic sooty 
mould caused by Cladosporium sp. Critical 
examination revealed the fungus to be a species 
of Isariopsis Files with synnemata-like fruiting 
bodies and solitary conidia. 

Isariopsis griseola Sacc. — the type species was 
collected on Phaseolus vulgaris L. from 
Argentina. No species of this genus has been 
so far reported on species of Zizyphus, The 
type species was recently collected by Srini- 
vasan (1953) from the Nilgiris on Phaseolus 
vulgaris L. and represents the only record for 
India. The collection of this rare fungus at 
low altitudes on hitherto unreported hosts was 
thus significant. 

A detailed comparison of the two Poona 
•collections with the type species showed that 
while the two Poona, collections were closely 
similar among themselves, they were significantly 
distinct in morphology as well as dimensions, 
from the type species (vide Table I). The 
Table I 

Species Synnemata Conidia Authority 

Isariopsis griseola 200x30-40/4 50-60x 7-8/4 Sacc., 4, 
Sacc. 1-3- septate 1886 

IsariopsU 1 53-170 *5 X 27-5~46'8X' 

Zizyphus 41-82 /i 6 • 8-9 • 6 /t 

rotundi folia aticl 1 -3-septate 

Zizyphus jujiiha 

fungus is, therefore, presented here as a new 
species of Isariopsis with Latin diagnosis : 
Isariopsis indica Gopinathan Nair, K. R., sp. nov. 

Infectionis maculae hypogenae. Dispersae vel, 
gregari^, circulares, 1-5 mm. Fructificationes 
in fasciculis, hypophyllae, fuligineae ; synnemata 
fusee olivacea laxe disposita, paulum divergentia, 
153-170*5 X 41-82 /t. Conidiophori recti, sim- 
plices, raro ramosi, 2-3 septati, alte olivacei ad 
basin; pallidius ad apiceum, supportantes conidia 
singula terminaliter et lateraliter. Conidia alte 
olivacea, anguste pyriformia vel fusoidea, saepe 
curvata, 1-3 septata, efformata singula, apicalia 
vel lateralia, 27*5-46*8 X 6 *8-9*6 /t. 

Maculas fuligineas producit in foliis viven- 
tifeus Zizyphi rotundifolice Lamk. et Ztzyphi 


jujuhee Lamk. Leg. Gopinathan Nair, K. R., 
Poona in India, December, 1962, M.A.C.S. 
No. 155 (type). 



Fig. 1. A, Synnematum. B. Conidia. 


. Type specimens are being deposited at the 
Herb. Orientalis, New Delhi, India, and Com*=* 
monwealth Mycological Institute, Kew, England. 

Grateful thanks are offered to Prof. M. N, 
Kamat for his guidance and to Prof. Rev. 
Father H. Santapau for Latin diagnosis. 

M.A.C.S. Lab., K. R. Gopinathan Nair. 
Paona-4, February 16, 1963. 


1. Saccardo, P. A.. Syll. Fiingorum^ 188G, 4, C30. 

2. Srinivasan, K. V., Citrr, Sci,, 1953, 22, 20. 


THE OCCURRENCE OF LEPTODISCUS 

TERRESTRIS GERDEMANN IN THE 
TEA GARDENS OF ASSAM 

Very often, in the held on dead seedlings of 
Cajanus cajan and Centrosema ^mbescens, a 
Melanconiaceous parasite was observed in tea 
estates around Tocklai Experimental Station. 
The fungus was identified a,s Leptodiscus 
terrestris Gerdemann. 

The fungus was first described ten years ago, 
as a new genus from United States of Americai- 
causing damping off and root rot of various 
Leguminosae. 

The present account, as far as the author 
is aware, is perhaps the first report on the 
occurrence of Leptodiscus from the old worl^,, 
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The following is a brief description of the 
fungus frxDm a composite local collection : — 

The fungus appears as a yellowish-green 
growth on the surface of incubated roots and 
the imperfect form is produced abundantly in 
the held as well as under laboratory conditions. 
The sclerotia which are deep fuscous brown and 
fusiform are produced rather tardily in the 
field. 



Figs. 1-3. • Leptodisais ierrestris Gerdemaiin. Fig. 1. 
Spores borne on the surface of the stroma. 2. 

Showing the plate-like stroma. Fig. 3. Conidiophores. 

The fruit body is entirely superficial, olive 
green or deep citron yellow to dilute brown an 
colour, developing as a thin plate-like structure 
somewhat reminiscent of the peltate scutellum 
of the Microthjn-iaceae. The plates are rather 
irregular in outline and measure up to 1 mm. in: 
diameter. Conidiophores are obsolete, conidia 
are produced on the upper surface of the 
stromatic ceHs. The conidial mass is pale 
yellowish-broum in colour and is somewhat 
gelatinous. The conidial wall is hyaline, smooth, 
the contents are granular, pale yeUow% when 
mature turn dilute brovn. Conidia are 2-celled 
u hen old, allantoid, 'with a thin filamentous 
seta at either end. The conidia measure 
30-34 (-36) X 4-6 (-7 )m and the setae 
8-20 jx long. 

The fungus was found pathogenic to seed- 
lings of Cajanus eajan and Centrosema pubes- 
cens which are gmwn as green crop and cover 
crop respectively in tea estates of Assam. 


I am grateful to the Indian Tea Association 
for permission to -publish this note. 

Tocklai Experimental Station, V. Agnihothrudu. 
Scientific Department of the 
Indian Tea Association, 

Cinnamara, Assam, September 23, 1963. 


1. Gerdemann, J. W., Mycologio, 1953, 45 , .548. 


A NOTE ON CHYDENANTHUS 
EXCSLSUS (BL.) MIERS FROM THE 
NICOBAR ISLANDS 

Chydenanthus excelsvs (Bl.) Miers. was first 
described by Blume under the name Barring- 
tonia excelsa. It is native in Java, a tree with 
broadly spreading branches and long-pointed 
leaves. The plant has recently been collected 
from one of the Nicobar Islands (Car Nicobar), 
which is a new record. Further, the plant doesi 
not occur in the Indian subcontinent. A short 
description of this plant, together with an 
illustration, presented in this paper will thus 
enrich our knowledge on the flora of the Nicobar 
Islands. 

Chydenanthus excelsus (Bl.) Miers in Trans. 
Linn. Soc., Ser. II, 1, 112, 1875 ; Barringtonia 



r- 1 excelsus (Bl.) Miers. 

^rt ^ tech with flowers. Fig. 2. Staminal column 
shU 3 « "ith the disc, ovary, 

V, r^- , Gynoeclum showi4 

Z erect, basaj ovules, one in each cel}. ^ 
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excelsa Bl. Bijdr., Ft. Ned. Ind., 1097, 1827 ; 
Stravadium excelsum BL in DC. Prodr., 3, 289, 
1828. . 

A tree, 8 m. high with drooping branches. 
Leaves simple, alternate, petiolate, exstipulate, 
ovate oblong to oblong, 14-27 cm. long, 5-9-7 cm. 
wide, glabrous, coriaceous, faintly crenulate, 
cuneate at base, acute to acuminate at apex ; 
petiole 1-2-4 cm. long; lateral nerves 10-13 
pairs, prominent on the ab axial side, ascending 
and later marginally united. Inflorescence a 
panicle, 10-16-5 cm. long; rachis puberulous, 
especially on younger parts, produced into a 
number of short branches at short intervals, each 
having articulated upon it one, ebracteated 
flower. ‘ Flowers pinkish-white. Calyx tube 
3-5 mm. high, 5-7 mm. wide, puberulous 4-lobed, 
margin of the lobes fimbriate. Petals 4, obovate, 
2 larger completely overlapping the 2 smaller*, 
1 • 8 cm. high, 1 cm. wide, attached by their 
claws to the staminiferous tube ; disc cupular. 
Stamens numerous, monadelphous, all united 
below to form a tubular column, filaments 
slender, anthers small, all stamens fertile, a few 
on the innermost row reduced to hairy 
staminodes. Ovary inferior, 2-celled ; style 
very long ; stigma minute ; ovule 1 at each cell, 
erect, basal. 

Tiltop near Sawai, Car Nicobar Island, 
26-3-1959— Thothathri 9330 (CAL). 

Distribution Java and Sumatra. 

In Calcutta Herbarium, there is one sheet 
from Andamans, lying unidentified for a long 
time. It is that of David Prain, who made the 
following remark on the cover, ‘Barringtonia or 
Planchonia\ This particular sheet has recently 
been named Chydenanthus excelsus (Bl.) 
Miers. by K. Kuswata of Herb. Bogoriense. 
There are* only one fruit and a few flowers on 
this sheet and no exact locality was given. 

Central National Herbarium, K. Thothathri. 
P.O. Botanic Garden, 

Howrah, May, 1963. 


ON THE LOCATION OF A NURSERY 
GROUND OF THE (ilANT PRAWN 
MACROBRACHIUM ROSENBERGII 
(deMAN;* 

In the course of an investigation extending 
over the past four years on the biology and 
fishery of M. rosenbergii in the Vembanad Lake 
and Pamba River in Kerala State, some interest- 
ing observations have been made in regard to. 
the distribution of the juvenile prawns, 


The species supports a rich fisher-y in the 
backwaters and rivers of Central Kerala, the 
importance of which has risen steadily in recent 
years with the increase in demand for frozen' 
shrimps in foreign markets. The fishing season 
extends from May to November. Spent speci- 
mens and early larval stages are available only 
in the backwaters during August to December, 
thus indicating clearly the place and time of 
breeding. This observation relating to the 
distribution of the early larvas is in agreement 
with those of Menon (1938) and John (1957). 
From breeding experiments conducted in Malaya, 
Ling and Mericah (1961) are inclined to 
believe that survival of the larvae requires . a 
certain amount of sea-water and that they 
‘’under natural conditions live in brackish- 
water”. 

In order to trace the distribution of the 
species, especially of young ones in the Pampa 
river, five stations about 10 miles apart were 
fixed along its course for regular observations 
during the off-season from January to May 
(Ref. : map). Juveniles of the species measur- 



Map showing the Vembanad Lake and Pamba River with 
the obser\-auon stations. ( I ) Pallathur thu •„ (2) Raman- 
kari ; (3) Pulikizh; (4) Aianmula*, (5) Rann^ ; 

(6) Vembanad Lake. Nursery area in the river shown 
enclosed within rectangle. 

ing 30-160 mm. were first recorded in January 
1961, in the catches of a type of drag net locally 
called Peru vala landed at about 3 miles ea«t 
of Pulikizh (the third observation station), 
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This place is a regular landing centre of 
riverine fishes among which juveniles of 
M. rosenhergii are found along with those of 
iif, rudiSj M. idea and M. malcolmsoni during 
the period, January to May. The catches come 
from a stretch of the river about 10 miles long, 
extending equally on both sides of Pulikizh. 

The peculiarity of this area is that the river 
at this point is rather deep in places (even up 
to 12 metres). These deeper parts are known 
in the locality as kayam. The Manimala stream, 
a tributary of Pamba, joins it near this point. 
The water is fresh throughout, the saline in- 
fluence becoming evident only lower' down at 
Ramankari and Pallathuruthu. The bottom of 
the kayam is generally of loose mud with 
plenty of organic detritus, unlike the shallow 
regions of the river which are sandy at the 
bottom. 

Juveniles of M. rosenhergii can easily be dis- 
tinguished from those of the other species by 
the presence of parallel longitudinal lines on 
the carapace. In others such lines are either 
absent or when present are .transverse in dis- 
position. 


It is possible that other areas in the river 
systems associated with the Vembanad lake with 
similar ecological conditions might also prove 
to be valuable nursery grounds of the species. 
During certain years it has been observed that 
these juveniles move down the river from 
March onwards probably under the influence 
of currents resulting from occasional shower.s, 
It is suggested therefore that the best time for 
collection of juveniles for purposes of culture: 
is January and February when the percentage ot 
juveniles below 100 mm, is also high (Table I). 
The author has observed during the course of 
this work that the juveniles have a habit oC 
hiding in crevices or among submerged plants 
along the river banks. This observation can bo 
of pi'actical use in their collection for stocking 
and culture. 

I am deeply indebted to Dr. S. Jones, Director, 
for his keen interest and encouragement and. 
to Shri M. Krishna Menon for guidance. I am 
grateful to Sarvashri P. C. George and M. J. 
George for valuable suggestions and helpfiil 
criticism. 


Table I 


Month 

Sire range (mm.) 
C? 9 

Motlal size-groups (mm.) 

C? 9 

Sex 

6' 

ratio % . 

Q 

Juveniles up to 
100 min. % 

Januarj' .* 

58 -S34 

30-S7 

61-80, 141-160 
anti 221-240 

61-80 
and 141-160 

51-7 

48-3 

55-2 

Februaiy' .. 

61-260 

34-104 

61-80, 181-200 
and 221-240 

41-60 

46-4 

53-0 

67-5 

March 

G0-23S 

51-148 

61-SO, 141-160 
and 221-240 

81-100 
and 141-lGO 

62*1 

37-0 

54*7 

April 

68-217 

56-133 

101-120 

and 161-lSO 

Sl-100 
and 101-120 

56-7 

43-3 

39-2 

May 

61-260 

01-170 

101-120 

and 161-180 

81-100 
and 101-120 

67-1 

32*9 

30-3 


The data pertaining to the samples of 
M. rosenhergii from this centre for the five 
months, January to May 1961, are presented in 
Table I. 

It can be seen from Table I that along with 
the juvenile prawms a small proportion of large 
males are also encountered. But large females 
are conspicuous by their absence. The occur- 
rence of these juveniles in large numbers in 
this area during the same period has been con- 
firmed in 1962 and 1963. 

They are found to feed actively on a variety 
of animal and vegetable matter from among 
the bottom debris. It w^as also interesting to 
potg flsh remains in the stomachs. 


Central Marine Fisheries 
Research Institute, 
Ernakulam, May 30, 1963. 


K. Raman. 
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REVIEWS 


Advances in Physical Organic Chemistry 

(Vol. *1)^. Edited by V. Gold. (Ac$idemic 

Press), 1963. Pp. x + 444. Price 90 sH. 

The last three decades have seen the deve- 
lopment on a large scale of almost a new branch 
of chemistry and the output of papers, especially 
outside Britain, has been so large that it is 
difficult for any one outside the circle to keep 
pace with the publications. The volume under 
review fulfils a need though the limitation of 
such an approach are unavoidable. The first 
volume of this series rightly carries the fore- 
word by Ingold who has been essentially a 
creator of this new branch and it is equally 
appropriate that the editing is in the hands of 
one of his pupils. 

The volume contains six monographs of about 
the same length. Professor Long rightly empha- 
sises the importance of entropy of activation in 
elucidating reaction mechanisms. While the 
critical approach includes a number of related 
reactions, the value would have been enhanced 
by a -more extensive treatment. The longest 
section in the volume is the monograph of 
Prof. H. C. Brown whose voluminous publica- 
tions in the field are well known. While there 
is the recognition of the importance of the 
thermodynamic quantities, the mass of data 
analysed in the monograph rests on a discussion 
of the composite quantity, rate constant and 
the related Hammett parameters including the 
modifications thereof. The value of the con- 
tribution is thus restricted and one has to probe 
further*. The third monograph on hydrogen 
isotope exchange in liquid ammonia is of value 
in providing material which is readily available 
only to those conversant with the Russian 
language. The reactivity of the compounds and 
the effect of reagents are clearly developed 
and the use of the medium as a synthetic 
environment well brought out. Professor 
Robertson has provided a masterly survey of 
planar and non-planar aromatic systems and 
gives us a very useful critical account of the 
overcrowding and consequent spatial changes in 
such systems. Prof. Symons has given us a 
short account of the relatively new tool of ESR 
in -the - study of free radicals in solutions, 
crystals and glasses and has brought out also 
tH-e limitations of the technique. The appendix 
to this monograph will be found useful by one 


starting to use the technique. The last article 
is an interesting outline of the theory of 
electronic spectra and their applications to a 
variety of excited molecules. 

The volume under review fulfils the objectives 
of the editor and is indispensable for any 
laboratory doing or contemplating work in the 
field. The volume will be found useful by 
every post-graduate institution training students 
in modern organic chemistry. 

S. V. Anantakrishnan. 


Methods in Carbohydrate Chemistry (Vols. II 
and III) : 

Vol. II : Reactions of Carbohydrates. ' Edited 
by R. L. Whistler and M. L. Wolfrom. 
(Academic Press, New York and London), 
1963. Pp. xvi -h 572. Price $ 19.50. 

Vol. Ill : Cellulose. Edited by R. L. Whistle. 
(Academic Press, New York and London), 
1963. Pp. xvi 408. Price $ 15.50. 

The rapid developments which have taken 
place in experimental techniques in the 
chemistry of carbohydrates in recent years has 
made ft very difficult for research workers in 
this field to keep pace with them. Hence the 
appearance of the volumes of Methods in 
Carbohydrate Chemistry will be widely wel- 
comed by the carbohydrate chemists all over 
the world. The detailed practical methods 
pertaining, to various aspects of carbohydrate 
chemistry covered by these volumes can readily 
be repeated by the experimenter without any 
necessity of referring to the original literature. 

These two volumes have kept up the sustained 
interest created by the first volume of the 
series published in 1962. 

The second volume deals with various reac- 
tions of simple carbohydrates and is divided 
into 17 sections. ,The first seven sections are 
devoted to subjects of wider and of general 
interest such as classification of blocking groups, 
oxidation and reduction products, derivatives of 
nitrogen bases, etherification, esterification and 
a.c.etalation and incffides many varied examples 
giving detailed and most suitable preparative 
methods under these heads. Section 8 through 
16 deal in n;ore specialized fields such as 
unsatuniated sugars, qspnes, acyclic monosaccha- 
rdes.,. thig-sugars, the .. oxo-reaction, Grignard 
and Friedel-Crafts reactions with sugars. 
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saccharinic acids and isotopic carbon distribu- 
tion in aldoses. The last section gives a 6-page 
list of references o-f selected methods in 
carbohydrate chemistry and is very useful as 
a read}’ reference to the original literature for 
the preparation of specific carbohydrate 
derivatives not covered by the book. 

The third volume is devoted completely to 
cellulose and is divided into nine sections. The 
first section deals with the preparation of pure 
cellulose samples from different sources and 
that of holocellulose from annual plants-. The 
next two sections deal with the various methods 
of chemical ajid physical analyses required in 
cellulose chemistry. The physical methods include 
the application of infra-red spectra coupled with 
hydrogen-deuterium exchange method for the 
determination of hydrogen bonding and degree 
of crystallinity of various types of cellulose. 
One of the more important aspects of cellulose 
chemistry, namely, the degradation of cellu- 
lose, is the subject-matter of Section 4, which 
deals wi'iti the methods of enzymic and 
acidic hydrolysis of cellulose including acetolysis 
and mercaptolysis, graded alkaline degradation, 
oxidation, of cellulose with various oxidants, 
borohydride reduction of carbonyl groups of 
oxyceilulose and the effect of ionizing radiation 
on cellulose and its derivatives. 

The preparation, properties, reactions and 
analysis of cellulose esters are given in Section 5, 
the more important esters acetate, nitrate and 
various aspects of the xanthation process being 
treated in greater details. Methods for the 
preparation of the more important cellulose 
ethers such as methyl, ethyl, hydroxyethyl, 
cai'boxymethyl and cyanoethyl ethers with 
different degrees of substitution, and methods 
of estimation are given in Section 6. The us*e 
of light and electron microscopy of cellulose 
fibres to provide additional data for the evalua- 
tion of cellulosic materials is described in 
Section 7. Section 8 contains only one article 
dealing with laboratory equipments required for 
carrying out reactions with cellulosic materials 
which often comprise of heterogeneous or 
viscous reaction systems. The last section of 
this volume deals with the preparation of 
Ci-i-labelled cellulose by introducing Ci-^- 
labeiled D-glucose in the maturing cotton boll 
and determination of the Ci^-label distribution 
in the cellulose. 

A glossary at the end of each of these volumes 
’sts the names and source of proprietary sub- 

ances required for' the various preparations 

ascribed. j. l. Bose. 
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The Identification of Molecular Spectra (3rd 

Edition). By R. W. B. Pcarse and A. G. 

Gaydon. (Chapman and Hall Ltd., 37, Essex 

Street, London W.C. 2), 19G3. Pp. xi + 347. 

Price £ 6. net. 

Originally intended as an aid to practical 
atomic spectroscopists to identify, and so to 
eliminate, the troublesome bands which are 
frequently encountered in the photographic 
plates of the arc and spark spectra of elements, 
and which are attributable to impurities in the 
electrodes and in the atmospheric media, these 
Tables of molecular bandheads have in their 
utility gone beyound their' original intention, and 
now stand in their own right as an. indis- 
pensable source book of information on the 
spectra of simple types of molecules. 

The first edition of this publication appe:u'ed 
in 1941 and the second edition in 1950. During 
these twelve years .molecular spectroscopy has 
made rapid progress both in its scope and in 
its application. The increase in the size of the 
successive editions of this book stands as an 
ocular evidence of this progress. Apart from 
the theoretical importance of the analysis of 
band systems as revealing the structure of 
molecules and their energy levels, application 
of molecular spectroscopy in astrophysics and 
in the physics and chemistry of atmospheres 
(terrestrial as well as planetary) is growing in 
interest. A new field of study is atmospheric 
pollution where molecular spectroscopy is used 
to identify the pollutants formed by photo- 
chemical reactions in the atmosphere. 

The book is in three secUons. The first 
section of about 50 pages, gives a list of the 
strongest bandheads of the more persistent type, 
arranged in order of wavelength from 10,000 A 
to 2,000 A, together with their molecular 
origins and their visually estimated intensities 
in various sources. The second section which 
really forms the bulk of the book (pages 51- 
320), gives details of the individual bands for 
each system of bands produced by the molecule 
concerned, their electronic and vibrational 
assignments, . appearance and intensity, and 
references to the sources of the data. The 
molecules are taken up in the alphabetical 
order of their' chemical symbols. The data 
refer mostly to diatomic and triatomic mole- 
cules. In the third section some useful 
hints are given on practical procedure and pre- 
cautions in taking molecular spectra, their identi- 
fication and analyses. There are 12 full-page 
plates exhibiting a number' of band systems 
which are frequently encountered and which 
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will be of great help to the beginner in identify- 
ing the commonly occurring bands. 

The hew material added to* the third edition 
comprises:* (i) data foi' 84 molecules which 
appear for' the first time, (ii) for 135 molecules 
the observations have been extended and (iii) 
the Table of persistent bandheads has been 
revised and 350 new entries have been made. 

As mentioned earlier, the Tables of Molecular 
Spectra is an indispensable acquisition to all 
spectroscopic laboratories. New laboratories 
should go in for this publication, and old ones 
should replace the older* edition by the new one. 

A. S. Ganesan. 


The Quantum Theory of Many-Particle Systems. 

Edited by H. L. Morrison. (Gordon -and Breach, 

Science Publishers, New York), 1963. 

Pp. xiv + 345. Price $ 4.95. 

During the last decade, great strides have 
been made in the quantum mechanics of many 
particle systems and a vast literature has grown 
around topics like the nuclear structure, pertur- * 
bation methods, Green’s functions and super- 
conductivity. A noteworthy feature of the recent 
developments is that ideas and techniques, which 
till now have found application in field theory 
alone, have been used in the many -body problem 
also. Several books of late have appeared on the 
many-body problem and of these a few are 
review series, containing a collection of reprints 
of some important papers on the subject. The 
volume under review is yet another addition 
to these reprint editions. 

The volume contains twenty papers dealing 
broadly on statistical mechanics, diagrammatic 
perturbation theory, Green’s functions, super- 
conductivity, and a preface by H. L. Morr'ison. 
The first paper in the collection is a contribu- 
tion by R. P. Feynman to the atomic theory of 
liquid helium. Starting from a variational wave 
function for the helium system, the author* shows 
that the lowest portion of the energy spectrum 
varies directly as the magnitude of the momen- 
tum vector. The next series of papers by 
Brueckner, Gammel, Goldstone and Bloch deal 
with the development of a form of perturbation 
theory which is suitable for treating many- 
particle systems wherein interactions are strong. 
These papers contain in essence a derivation of 
the linked cluster expansion theorem for the 
ground state energy of a many-particle system. 
The linked cluster expansion is ,a method of 
rearranging and collecting terms in perturbation 
expansion in order to prevent the occurrence of 
divergencies and to assess the contribution of 


all terms of given order. The development of 
the perturbation theory for many-body systems, 
following the diagrammatic method of Feynman, 
was carried through by Goldstone and Hugen- 
holtz. In the hands of Brueckner, Gellman and 
Hubbard, this technique yielded very interesting 
results concerning the correlation energy of an 
electron gas in a metallic lattice. 

It is well known that Green’s functions played 
a dominant role in electrodynamics but recently 
this technique was successfully adapted to the 
treatment of many-particle systems also. The 
papers by Matsubar'a, Klein and Prange, Martin 
and Schwinger will provide the reader with a 
good account of Green’s functions for the ground 
state of the system as well as Green’s functions 
for a microcanonical ensemble which is useful 
in studying the' thermodynamic properties of 
matter. The volume comes to an end with a 
paper by Kadanoff and Martin, which relates 
to the mathematical theory of superconductivity. 

In a vast subject like the many-body problem, 
it is difficult to pick up a few papers and call 
them alone important, but the guiding principle 
of selection of a paper in the volume seems to 
be (apart from its importance), its recent 
appearance, the prevailing fashion and the 
flavour of field theory that the paper emanates 
forth. Unfortunately several of the papers in 
the volume also find their appearance in the 
two books on many-body theory edited respec- 
tively by D. Pines and L. Van Hove, and the 
reviewer is unable to understand why the 
repetition of reprint articles should be carried 
to this extreme limit. 

K. S. ViSWANATHAN. 


Ultra-violet and Visible Spectroscopy — Chemi- 
cal Applications, By C. N. R. Rao. (Butter- 
worths, London), 1961. Pp. xiii + 164. Price 
30 sh. 

While the classification of the topics on elec- 
tronic spectroscopy as presented here is good, the 
book has been badly written. In parts it seems 
that the matter has been presented for a beginner 
in great (and even unnecessary) detail, while 
there are portions which a research chemist 
will find it difficult to comprehend. The langu- 
age and composition leave much to be desired, 
the sentences are short and abrupt ; there is 
too much repetition with consequent loss of 
space for sections which deserve greater detail, 
and more material could be incorporated in the 
space so generously given by the publishers. 
The most useful pages of the book are the 
references. 
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-After- a treatment of the experimental .proce- 
ciures and basic concepts, . chromophores and 
cleetrcnic .. .transition, separate chapters on 
simple, conjugated, aromatic and heterocyclic 
.molecules appear. These are followed by 
chapters on applications, steric effects, the far 
ultra-violet spectra of organic molecules, 
fluorescence and charge transfer spectra. A 
section on miscellaneous topics deals among 
others with the ligand field theory, colour 
centres in inorganic compounds, optical rotatory 
dispersion, and hydrogen bonding. There is a 
three-page appendix on the spectra of proteins. 

B. 


Advances in Applied Microbiology, Vol. 5. 
Edited by W. W. Umbreit. (Academic Press, 
Xew York and London), 1963. Pp. xi-j-'385. 
Thi.s volume, like the previous four, has 
brought within its covers several comprehensive 
reviews on a broad range of subjects of interest 
to the applied microbiologist. 

The first review, entitled ‘'Correlations bet- 
tveen Microbiological Morphology and the Che- 
mistry of Biocides’' deals with the micro struc- 
tures and biocides respectively of bacteria, fungi, 
viruses and protozoa. In the second review are 
presented details of the ‘‘Generation of electri- 
city by microbial action'd The third article is 
devoted to a discussion of the possibility of using 
the nticrobisl “equivalents'* of cancer to a better 
understanding of the molecular biology of this 
disease tne etiology of which still remains to 
be estaolished. In the next are presented some 
of the classical microbiological techniques along 
with those recently developed with radio- 
isotopes as tools for more rapid determinations, 
p., coliiorm test in water- analysis and prospect- 
ing Gf petroleum and gas, etc. The next article 
represents an attempt made to explore the more 
recent interesting developments on. the commer- 
ciaLy imponant fermentation of 2, 3-butylene 
glyccl and an examination of the possibilities oi 
its future use. 

i.ne problem of aeration is an all-important 
one in every microbiological laboratory. This 
vita. proDiem is reviewed with special reference 
to tne methods in use for the measurement of 
air (oxygen < and the means available for effect- 
ing a ^ contro thereon. Likewise, every micro- 
::rG.cg:_st ^is ccnfionted with the problem of stabi- 
OI i-uCiObiHi. cultures and the measures 
:g at.- aa spied to retain their morphological and 
ciher characters. These aspects, together with 
ywiys ana means for preventing culture degenara- 
iion. nave been covered in another review. 


It is often not realised that micro-organisms 
are responsible for the disfiguring of decorative 
and other paint films. The microbiological prob- 
lems associated with the paint films and the 
steps which may be taken to achieve a control 
are discussed in another article. 

The actinomycetes and their antibiotics occupy 
the pre-eminent position in microbiological 
industries and the literature on them accumu- 
lates so rapidly that periodic review has become 
a- matter of paramount importance. In an 
exhaustive review Dr, Waksman, who for 
decades has investigated upon these microbes 
and their activities, has ably covered the vast 
literature of the past two years on this impor- 
tant subject. 

The last review on fusel oil, starting with the 
early history of this bye-product of alcoholic 
fermentation, describes the characteristics of its 
components and discusses not only the factors 
affecting its formation but also the biosynthesis 
of its components. 

• The book will serve as a reference manual 
and source book of information on all the ten 
topics covered. 

J, V. B. * 


Books Received 

International Geophysics Series (Vol. 5) — An 
Introduction to Atmospheric Physics. By R. G. 
Fleagle^ and J. A. Businger. (Academic Press, 
New York-3), 1963. Pp. xi-f 346. Price $ 12.00, 
Biochemistry of Industrial Micro-organisms. 
By C. Rainbow and A. H. Rose. (Academic 
Press, Berkeley Square, London W. 1), 1963. 
Pp. xix 4-708. Price 147 sh, 

Advances in Electronics and Electron Physics, 
(Vol. 18). Edited by L. Marton. (Academic 
Press, New York-3), 1963. Pp. x 4-342. Price 
$ 12.50. 

Mathematics in Science and Engineeruig. 
(Vol. 10). By j. T. Tou. (Academic Press, 
New York-3), 1963. Pp. xi 4- 186. Price $7.00. 
Advances in Heterocyclic Chemistry (Vol. 2)^ 
Edited by A. R. Katritzky. (Academic Press, 
New York-3), 1963. Pp. xiv -I- 458. Price 
$ 14.00. 

Advances, in Agronomy. Edited by A. G. 
Norman. , (Academic Press, . New York-3), 
1963. pp. xi 4- 415. Price $ I'lSQ. 

Veterinary Entomology and Acarology for India. 
By S. K. Sen and T. B. Fletcher. (Indian 
Council of Agricultural Research, Rajendra 
Prasad Road, Krishi Bhavan, New Delhi), 
1962: Pp. viii+ 668. Price Rs. 20-00. 
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SCIENCE NOTES AND NEWS 


High Resolution Study of Stimulated Raman 

Radiation 

Prof. B. P. Stoicheff of the National Research 
Council, Ottawa, Canada, has reported on the 
results of his recent study on stimulated Raman 
spectra of several li(^uids, in particular liquid 
hydrogen, oxygen and nitrogen, excited by 
intense maser light (a giant-pulse ruby laser 
emitting radiation of energy 0*3 joule in single 
bursts of duration 20 nsec.) and observed 
under conditions of high resolution using a 21 ft. 
grating of resolving power 10^. A glance at 
any of these spectra shows them to have most 
remarkable properties when compared with the 
corresponding normal Raman spectra. The 
spectra are extremely intense, they consist of 
Stokes and anti-Stokes lines of almost equal 
intensity; the lines correspond to molecular 
vibrations of a particular symmetry only, each 
spectrum also exhibits lines of exact multiples 
of these frequencies ; the lines of some liquids 
appear to be extremely ' sharp, but on occasion 
these same lines are several angstroms in 
breadth, sometimes exhibiting ^ne structure and, 
sometimes, unusual intensity contours ; finally, 
the radiation exhibits a marked angular 
dependence which is different for Stokes and 
anti-Stokes frequencies. 

While some of these characteristics can be 
imderstood from existing theories of ‘‘ordinary’’ 
stimulated Raman radiation, the present results 
show that these theories are not adequate for 
an understanding of the processes involved when 
the excitation is by intense coherent light. Thus 
for instance, in the normal Raman effect anti- 
Stokes emission corresponds to transitions from 
a higher to a lower level, e.g.j 'y = l->v = 0. 
At the temperature of liquid hydrogen, and 
even liquid oxygen and nitrogen, vibrational 
levels other than u = 0 are not populated in 
these liquids and indeed no anti-Stokes radia- 
tion is found in the normal Raman spectra of 
liquid hydrogen, oxygen and nitrogen. Yet in 
the stimulated spectra anti-Stokes lines are 
present with appreciable intensity in them. 

To understand some of the new characteristics 
observed Prof. Stoicheff puts forward the 
following classical approach : 

“Consider that the intense maser radiation 
excites by means of the Raman effect a set of 
moleci^es vibrating coherently at the Raman 
frequency. The resulting variation in refractive 
index acts like a 'phase grating’ which then 


modulates and scatters the original light, thus 
producing sidebands or many Stokes and 
anti-Stokes frequencies. At the present lime, 
however, several features of the spectra remain 
to be explained and may require highcr-orcier 
processes or perhaps interactions of intense light 
and acoustic waves in the medium. ’ 

It may also be mentioned that liquid pat a- 
hydrogen was included in the study especially 
to look for stimulated Raman radiation corres- 
ponding to molecluar rotations, but none was' 
found.— (Physics Letters, 15 November 19()3.) 

Detection of Meteoric Fragments by Laser 
Using a laser as part of an optical radar 
G. Fiocco and L. D. Smullin of the MIT 
Research Laboratory of Electronics reported 
observations of optical echoes from, minute 
particles at heights of from 60 to 140 kilometres. 
According to them concentrations appeared in 
two regions — one around 80 km. and the other 
around 120 km. In the absence of independent 
methods they could not say what caused these 
echoes. However, it is tempting to compar<,‘ 
the lower echoes (approximately 80 km.) with 
the visual heights of noctilucent clouds. And 
it may be speculated that the more distant 
echoes (approximately 120 km.) correspond to 
the region of meteoric break-up. It is well 
known that very small meteors shower into the 
earth’s atmosphere continuously and do not 
burn up but instead fragment into still smaller 
particles that eventually settle to earth. — 
(Electronics:, October 1963.) 

Ocean Floor Fault Near the Atlantic Coast 
Local anomalies in the earth’s magnetic Acid 
along the Atlantic coast have revealed a deeply 
buried fault in the earth’s crust beginning at 
least 400 miles out in the Atlantic and extending 
across New Jersey to central Pennsylvania, The 
fault which has a length of 600 miles or more 
suggests considerable movement of segments of 
the earth’s crust. The fault was uncovered by 
C, L. Drake and his associates of the Lamont 
Geological Observatory of Columbia University. 
During a study of magnetic data collected by 
Government agencies and a number of oil com- 
panies, a curious feature was noticed in records 
for areas around the 40th parallel. The pattern 
of anomalies was repeated on both sides of a 
line running approximately along the 40th 
parallel; to the north of the line, however, it 
was shifted 100 miles to the east. The pattern 
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of displacement was interpreted as evidence of 
a buried fracture in the ocean floor. 

Writing in the Journdl of Goophysiccil Re- 
search^ Drake and his associates note that the 
fault— the first ocean-bottom fracture known to^ 
continue onto the shore— provides new evidence 
of sizable crustal movements. However, the 
newly discovered fault appears to date back some 
200 million years and to have . been quiescent 
since then. This is difficult to reconcile with 
other recent studies suggesting a considerable 
change in the position of the continents in the 
past 200 m. yeB.rs. In addition the direction of 
displacement is opposite that of several frac- 
tures in the floor of the Pacific . — (Scientific 
American, November 1963.) 

Studies on Sex-Linked Enzymes 

Recent studies of a sex-linked enzyme defect 
indicate that one of the two X chromosomes of 
the human female (the male has only one) 
is active in some of her somatic cells and the 
other X chrorposome is active in the rest. This 
finding lends credence to a hypothesis first 
advanced two years ago : that the sex chro- 
matin — a distinctive body found in the nuclei 
of female somatic cells — is a displaced X chro- 
mosome and that in each female somatic ceil 
only one X chromosome is fully active. 

In 1961* Mary Lyon of the British Atomic 
Energy Establishment, and Liane B. Russell of 
the Oak Ridge National Laboratory indepen- 
dently suggested that in mammals one X chromo- 
some is inactivated in some embryonic cells and 
their descendants, that the other is inactivatea* 
in the rest and that mammalian females are 
consequently X-chromosome mosaics. Their 
conclusion was based on the behaviour of coat- 
colour genes located on the X chromosomes of 
rats and mice. 

In humans a comparable X chromosome gene 
governs the formation of glucose-6-phosphate 
dehydrogenase, an enzyme involved in the util- 
ization of glucose. The gene has at least two 


This work was reported in the Proc. Nat. Acad. 
Sci. by R. G. Davidson, H. M. Nitowsky and' 
B. Childs of the Johns Hopkins School of 
Medicine. — (Sci. Amer., November 1963.). 

Plasma Temperature in Fusion Research 

An electron “thermometer'’ capable of 
measuring temperatures in millions of degrees 
was announced recently at a meeting of the 
American Physical Society by scientists from 
the General Electric Research Laboratory. The 
new technique takes advantage of trace impu- 
rities, atoms of oxygen and carbon, existing in 
the high temperature plasma used in fusion 
research. The plasma consists principally of 
heavy hydrogen (deuterium), ionized so that 
it conducts electricity. 

To achieve these high temperatures the plasma 
is compressed using a strong magnetic field in. 
a form of “magnetic bottle”. The intense 
electric discharge created during this process 
‘'strips” electrons from the impurity atoms of 
oxygen and carbon in the plasma. By measur- 
ing the visible and ultraviolet radiation emitted 
as the electrons are torn loose, it is possible to 
determine the temperature of the electrons at 
various stages of the experiment. Temperature 
measurements are made continuously through- 
out the few millionths of a second during 
which the plasma is compressed. — (Jour. Frank, 
Inst, September 1963.) 

Monomer-Dimer Forms of Bence Jones Proteins 

Bence Jones proteins, the abnormal biosyn- 
thetic products, excreted in the urine of myeloma 
patients, ai'e defined as low-molecular- weight 
proteins, antigenically and chemically related to 
7-globulin, which precipitate when heated to 
temperatures near 50° C., dissolve on boiling, and 
reprecipitate on cooling. Edelman and Gaily 
(J. Exp. Med., 1962, 116, 207) have presented 
evidence that L-chains obtained by reductive 
cleavage of -7 S myeloma globulins are closely 
related to, if not identical with, the Bence Jones 
protein from the same individual. These 


forms ; one gives rise to an “A” species of L-chains have molecular weight of approxi- ' 
enzyme and the other to a “B” species. In mately 20,000, and these authors postulate that 
addition a third form of the gene (probably a the usual 3*5 S Bence Jones protein exists aS 
missing gene) results in a deficiency of tne a dimer of L-chains. In a communication to 
enzyme. The A and B genes occur m Negroes, Nature Prof. F'. W. Putnam and Dr. »G. M. 


the B gene and the gene for deficiency in Bernier of the University of Florida have 
Cdiicasians. demonstrated the existence of polymerism in. 

Studies of the production of the enzyme in several Bence Jones proteins. The results are 
skin cells taken from Negro women with genes illustrated by a description of chemically and 
for both A and B enzymes, and in white women antigenically identical monomer and dimer 
with genes for the B enz 3 rme and enzyme forms of one such protein obtained by ammonium 
deficiency have in both cases revealed the sulphate precipitation from the urine of a 
existence of two distinct population of cells, myeloma patient. — (Nature, 1963, 200, 223.) 

__3-64.; Pria;^ at The^Baag^ore, Press. Bangalore City, by T. K. Balakrishnan. Sunerint^n^.n., 



DEFECTS IN CRYSTAL LATTICES 

S. BHAGAVANTAM 


1. Introduction 

4 PERFECT crystal is one in which a regular 
^ arrangement of atoms extends periodically 
and indefinitely in space in all the three direc- 
tions. It can be looked upon as a three- 
dimensional array of identical lattice cells 
within each of which the atoms are identically 
arranged. Such a crystal is only a concept and 
an idealisation and does not actually exist. 
However, the concept proved to be quite useful 
in understanding several properties of crystalline 
solids. 

It was realised quite early that the theory of 
perfect crystals is not adequate to explain satis- 
factorily many interesting properties such as 
plastic deformation, ionic conductivity, diffusion, 
luminescence and some other mechanical, 
optical and electrical properties. It has been 
found necessary to postulate departures from 
perfection in the structures of crystals to explain 
such properties. Several kinds of imperfections 
or defects have thus come to be recognised and 
introduced from time to time. It has' even been 
stated that the more interesting properties of 
crystalline solids depend on the defects in its 
assumed ideal structure rather than on the 
structure itself. 

By an imperfection or a defqct is meant any 
deviation from the perfect periodic order that 
should exist in an ideal crystal. The possible 
imperfections are usually classified as zero, one, 
two, and three-dimensional imperfections, if 
the deviations are localised and confined to the 
vicinity of a few atoms, they are zero-dimen- 
sional or point defects. If they extend along 
lines, they become one-dimensional or line 
defects. Two-dimensional or surface imperfec- 
tions and three-dimensional or volume imper- 
fections are conceived of and understood in a 
similar way. We shall be concerned with point 
defects only in this short survey. 

2. Point Defects 

It has been shown from considerations of 
entropy that even in a perfect crystal, there 
would exist in equilibrium a certain number of 
point imperfections at a given temperature. 
There are many kinds of point defects. The 
simplest one is a missing atom or a vacancy. 
In ionic crystals, there should be present as 
many vacancies of the positive, ion as there are 
qf the negative ipn to onsurq neutrality of the 


crystal as a whole. Such vacancies, are called 
Schottky defects. 

Another kind of point defect appears when 
an atom or ion is displaced from its position 
into an interstitial position creating a nearby 
vacancy. Such a, displacement occurs readily in 
structures which contain relatively large inter- 
atomic voids. Interstitial ions or atoms and 
consequent ion or atom vacancies are called 
Frenkel defects. 

Presence of foreign atoms or ions either in 
the interstitial positions of the host structure 
or in the positions of the host atoms themselves- 
by substitution are also regarded as point 
defects. These are called interstitial and sub- 
stitutional impurities respectively. 

It is not difficult to see that the density of a 
crystal may be expected to increase, remain. 
unchanged, or decrease respectively with 
increasing defect concentration according as the* 
defects are of the interstitial, Frenkel or Schottky 
type. Interstitials and vacancies, when present 
in considerable density, may interact to form 
clusters and give rise to interesting physical pro- 
perties. Breckenridge^ has pointed out that 
Schottky defects forming into pairs of opposite 
signs possess a dipole moment and should cause 
dielectric relaxation effects. Positive ion 
vacancies which are characterised by a nega- 
tive charge get attached to divalent substitu- 
tional impurity ions in alkali halides and have 
been found to give rise to dielectric relaxation 
effects. In fact, various types of relaxation 
effects caused by point defects in ’crystals consti- 
tute an interesting group of physical properties 
and these have been the subject-matter of several 
recent studies. 

3. Relaxation Phenomena 

It has just been pointed out that Schottky 
defect pairs and vacancies bound to divalent 
impurity ions can cause dielectric relaxation 
effects. One may expect that, under certain 
cfficumstances, they should cause the analogous 
mechanical effect as well, namely internal fric- 
tion. The mechanical effect, when observed, has 
been explained as due to the non-equivalence 
of lattice points brought about by the strain in 
the lattice due to external stress. A special 
feature of the mechanical effects, as distinct 
from the electrical ones, is that they may be 
caused by uncharged point defects as well. 


36 Defects m Crystal Lattices 

Calcium oxide (CaO) goes into solid solution loped in some detail by Wachtman-^ and bv 
in thorium oxide? (ThOo). The latter crystallises Bhagavantam and Pantulu/'^ When the poirh 
in the cubic system having the fluorite structure, defect is free to move on all the eQ[uivaleni 
In this structure, every thorium atom is at the sites throughout the crystal, it is called a ii'ot: 


centre - of a cube and is surrounded by eight 
oxygen atoms situated at the corners of the 
cube. Each thorium atom replaced by a calcium 
has to result in an oxygen vacancy. This case is 
a good example of an ion vacancy of oxygen bound 
to a divalent impurity ion, namely calcium. For 
simplicity, the vacancy may be assumed to be 
confined to the first neighbour equivalent sites 
which are the corners of a cube. When there 
is no external field — mechanical or electrical — 
the vacancy will be jumping from one site to 
another in the first neighbour sites and has an 
equal occupation probability in respect of each 
one of them^ When an external field is imposed, 
this equality of probability will be disturbed and 
a small deviation therefrom will set in. On 
removal of the field, the disturbed probability 
distribution decays into the equilibrium distri- 
bution. Hoffman- has pointed out that this 
decay for a finite system can in general be 
described with the help of a finite number of 
normal relaxation modes. A relaxation mode 
is a probability distribution for the vacancy 
which decays on all sites with the same 
characteristic decay or relaxation time. We 
may recall here that a general displacement 
mode for a finite set of particles bound to each 
other as a dynamical system can be described 
with the help of a finite number of normal 
vibrational modes. Haven--^ pointed out thac 
there is a close analogy between the relaxation 
modes of a set of sites and vibrational modes of 
a molecule. The relaxation times correspond to 
normal frequencies and deviation of probabilities 
of occupation from equilibrium distribution 
corresponds to deviation of the atomic positions 
from the equilibrium ones. Just as the sym- 
metry of atomic positions enable the application 
of group theory to a study of the normal modes 
of vibration, the symmetry of the system of 
sites accessible to the vacancy enables the 
application of group theory for classifying the 
relaxation modes. 

The relaxation modes as well as the com- 
ponents of the external field can be classified as 
possessing the symmetry of one or other of the 
irreducible representations of the point group of 
the system of sites under consideration. It follows 
that a. particular external field can cause relaxa- 
tion, if only there is a mode which has the same 
symmetry. The subject has recently been deve- 


defect. The mechanical relaxation efieel 
caused by such defects can be studied by extend’' 
ing the methods applied to bound or trappcu 
point defects in the same way in which studio 
on the normal vibrations of molecules havi 
been extended to study such vibrations in 
crystals. 

- 4. Example of ThO^-CaO System 

It h^s been mentioned that ThOo-CaO systeisj 
is a good example and that each thorium atom 
replaced by a calcium results in an oxygi-i. 
vacancy. Among others, this system has recently 
been studied by Wachtman. If the oxygor. 
vacancy is assumed to be trapped to the calciiiu. 
located at the centre of a cube, the eight nearo; ” 
neighbour oxygen sites, which the vacancy oar: 
occupy with equal probability in the absen i- 
of an external field, have the symmetry of tlu- 

group. The symmetry types of the irredu- 
cible representations in respect of this group, th* 
representations under which the relaxatio-/. 
modes are possible and the manner in which tlu* 
components of an external electric or mechaiU' 
cal field tensor can be classified have beoii 
given by Bhagavantam and Pantulu. On* 
relaxation mode coming under which is -• 
triply degenerate representation is found to h* 
electrically active. Another mode coming unclr. 

which is also a triply degenerate represen- 
tation is mechanically active. There is a moti' 
coming under A^,, which is neither mecham 
cally active nor electrically active. The tyj**' 
and Aj^ are antisymmetric and the typ* 
Fo^ is symmetric with respect to the centra 
of inversion. These conclusions are similar i 
the results relating to normal modes of vibra- 
tion in respect of a molecule with symmetry 
namely, that those coming under Fo„ are active 
in infra-red absorption, those coming under 
are active in Raman scattering and tho.'u 
coming under A^^ are inactive in both infra-re^ 
absorption and Raman scattering. These con- 
clusions have been reached by Wachtman aiic; 
also by Bhagavantam and Pantulu. One can 
obtain the relaxation times as well in respeit 
of these modes. The mode is estimated to 
have a relaxation time which is just twice thai 
of the mode Fo^. That this is in fact so in 
calcium doped thorium oxide has been verificni 
experimentally by Wachtman and bis collabO' 
rators. 



t 


s 


s 

e 

11 


11 

ti 

111 

ly 

111 

m 

si 

m 

•e 


le 


i- 

le 

le 

i- 

211 

10 

a 

be 

er 

n- 

:ie 

li- 

es 

pe 

re 

to 

2r 

y. 

-1? 

se 

2d 

1- 

id 

in 

zt 

:o 

at 

.n 

h 


Molecular Hydrogeyi in Interstellar Space 


37 


No. 2 

Jan. 20 , 1964 

There are many other cases of significant 
practical importance which can be brought 
within the purview of such studies, but those 
are not discussed here. As has already been 
pointed out in the literature, there is a need 
for studying experimentally both the electrical 
and mechanical relaxation effects on the same 
samples of crystals. The close analogy that 
exists between the normal vibrations on the one 
hand and relaxation modes on the other also 
enables group theoretical methods which have 
already been successfully applied in the former 
case being extended to the latter as well. There 
is scope for extending such studies to investigate 


the influence which defects in crystal lattices 
are likely to exert on a variety of physical 
properties particularly in relation to crystal 
symmetry. 


1. Breckenridge, Imperfections in N'early Perfect 
Crystals.^ Ed. W. Shockley, John Wilev & Sons, 
1952. 

1>. Hoffman and Pfeiffer, /. Chem. P/iys,, 1954, 22, 
132. 

3. Haven and Van Santen, Nitovo Cimento., Siipple- 

mento VII., 1957, p. COo. 

4. Wachtman, Jr., Physical Kevtciv. 1963, 131, 517. 

5. Bhagavantam and Pantulu, Proc. Ind. Acad. Sci,^ 

1963, 58, 183. 


molecular hydrogen in interstellar space 


E xtensive radio observations of our galaxy- 
have shown that there are vast regions con- 
taining neutral atomic hydrogen at an average 
density of 1 atom/cm.*^ Also the 21-cm. scan- 
ning of interstellar space has given strong 
evidence that the hydrogen is distributed in 
dense “clouds” in which the density is 
about as much as 10 atoms/cm.-^ and that these 
H I clouds fill roughly 10% of the interstellar 
space, their average kinetic temperature being 
about 100° K. 

At this temperature hydrogen gas even at the 
low density of 10 atoms per cm.^ would be 
almost completely molecular if thermal equili- 
brium existed. However, the conditions in H I 
clouds are very far from thermal equilibrium, 
and a gas initially purely atomic will be con- 
verted very slowly into molecular form. 

In two theoretical papers contributed 
to the Astrophysical Journal,. R. J. Gould, 
E. E. Salpeter and T. Gold discuss the 
various plausible processes whereby molecular 
‘hydrogen may be formed in interstellar space. 
The most efficient mechanism for the formation 
of Ho is the catalytic process of recombination 
reaction on the surface of the interstellar grains, 
first suggested by van de Hulst. Interstellar 
grains appear to have physical properties that 
make them efficient catalysts for the formation 
of molecular hydrogen. Gould and Salpeter 
show that this process of association on the 
surface of the interstellar grains has a 
characteristic time possibly as short as 
years, which is two orders of magnitude less 
than the age of the galaxy. Thus known physi- 


cal processes ca7i produce a high abundance of 
molecular hydrogen. However, at present, there 
is no easy way of detecting interstellar mole- 
cular hydrogen. Spectroscopic detection of 
interstellar H^, is extremely difficult. The first 
bound excited electronic state of the molecule 
(11 ev.) gives absorption in the inaccessible 
ultra-violet. Being homopolar, the molecule has 
no permanent dipole moment, so that its pure 
vibration-rotation absorption is very weak. 
Moreover, the molecule has no fine or hyperfine 
structure splitting in the ground state, so that 
there can be no detection by radio emission 
analogous to that of the 21-cm. line of atomic 
hydrogen. Experiments in this direction, how- 
ever, are underway which may prove success- 
ful. For example, The Princeton Observatory’s 
spectroscope-carrying satellite to detect ultra- 
violet absorption lines ; observation of near 
infra-red vibration-rotation radiation from IL, 
near hot stars as suggested by Gould and Harvvit 
If there is a. high abundance of H.> as is 
predicted by the present calculations "of the 
authors, and also as has been suspected for nearly 
two decades, the H I clouds temperature is likely 
to be closer to 50° K. — since hydrogen molecule 
is an effective cooling agent — than to 100° K, 
as initially given by the 21-cm. investigators. 
In this connection it may be emphasized that 
the latest 21-cm. investigations by Radha- 
krishnan et al. actually do point to a lower 
temperature, and this may be taken as weak 
evidence for a high molecular abundance. — 
(Astrophys. J., 1963, 138, 391.) 
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FLUORESCENCE SPECTRUM OF URANYL ION IN NEUTRON IRRADIATED 

CAESIUM URANYL NITRATE 

H. K. ASUNDI AND R. M. DIXIT 

Spectroscopy Division, Atomic Energy Establishment, Tromhay, Bombay, India 


TN a communication from this laboratory! it 
**• was reported that when CsUOo (N03)3 is 
subjected to the radiations of the Swimming 
Pool Reactor (Apsara) for 20 hours, it changed 
its colour, lost its characteristic spectrum, and 
for the first few weeks showed in fluorescence; 
(1) a continuous band between 5550 A and 
6300 A with a maximum at 5800 A and (2) a 
very faint band a.t 4894 A. In course of time 
the continuous band got weaker in intensity and 
the band at 4894 A developed into a series of 
discrete bands extending to the longer wave 
side (Fig, 1). These bands consist of two 


The fluorescence spectrum of a sample of 
CsUOoCNO^).^ prepared afresh showed the 
presence in it already (before irradiation) of 
the set of weak bands designated previously as; 
sharp bands in addition to its usual character- 
istic strong bands (Fig. 2 A). On irradiation for 
periods ranging from 3 to 6 hours in the 
Apsara Reactor the characteristic bands almost 
disappeared whereas the sharp bands persisted 
with much increased intensity. An analysis of 
these well-developed bands was done and a 
comparison of the vibrational frequencies among 
themselves and with those of the mono-alkali 



FTG. 1. (i) Fluorescerce spectrum of unirradiated CsU 02 (N 03 ) 3 . (ii) (A) Fluorescence spectrum 

of 20 hr. reactor irrar'iatrd CsU 02 (hI 03)5 (Six ^vetks after irradiation), (iii) (B) Fluorescence spectrum of 
20 hr. reactor irradiated CsUO.^( N 03)3 (More than sixteen weeks after irradiation), (The dispersions for the 
three spectra arc slightly different. All spectra were taken at 77® K. ) 


types ; one a set of weak but sharp bands 
separated from one another by ^ 852 cm."!, and 
a set of diffuse bands showing two frequency 
differences of 822 cm."! and 840 cm."! 
Both types of bands thus involve vibrational 
frequencies of an order of magnitude which 
could still be altributed to UO2 " in altered 
surroundings. A discussion of these and other 
observed phenomena will be found in the 
previous communication. 

Further investigations on this subject have now 
brought to light the fact that the set of sharp 
.bands are due to the uranyl ion in the di-alkali 
salt, CsoUOo (N03)4. There is also speclro- 
scopic evidence to show that the diffuse bands 
may probably be due to the ion in the tri-alkali 
salt, CS3UO2 (>103)5. 


salt indicated a close parallelism to similar 
comparison of the known frequencies in the 
mono- and di-rubidium uranyl nitrates. This 
led to the possibility that the sharp bands 
obtained with increased intensity after irradia- 
tion of the mono-alkali salt might be due to 
the di-alkali salt. Accordingly a sample of di- 
caesium uranyl nitrate was prepared and its 
fluorescence spectrum studied.- This agrees 
entirely with the fluorescence spectrum, of 
the irradiated mono-caesium uranyl nitrate 
(Fig. 2B, C). 

It should be noted that the sample of caesium 
uranyl nitrate irradiated for 3 to 6 hours does 
not show the set of diffuse bands previously 
observed under long irradiation. The charac- 
teristic bands of CsU02(N03)3 are also very 
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weak. Its spectrum consists essentially of 
bands which are identified as those due to the 
di-c«sium uranyl nitrate (Fig. 2,B) and the 
weak continuous band with a maximum at 
--•-SSOOA (not shown in the figure). 


does not bring about the changes in the fluores- 
cence spectrum of reported here. A 

detailed investigation of these and related pheno- 
mena is under way and the results will be 
forwarded for publication in due course. 



FIG. 2. (A) Fluorescence spectrum of unirradiatecl CSUO 2 (NOaJa. (B) Fluorescence spectrum of 

3 hr. reactor irradiated CsU 02 (N 03 )a. (C) Fluorescence spectrum of synthesized CsaUOsCNOah. (The dis- 

persions for the three spectra are slightly different. All spectra are taken at 77° K.) 


The set of diffuse bands observed in the 
sample of €5X102(1^03)3 irradiated for 20 hours 
(Fig. 1, B) have . been photographed with 
increased time of exposure. An analysis of 
these much diffuse bands shows that they form 
a system with 20428 cm.'i as the resonance band, 
^ 825 cm."^ as the totally symmetric vibration 
A, and ^ 840cm.'i as the antisymmetric vibra- 
tion B. Infra-red data discussed previously! of 
the irradiated salt showing a strong band at 
847 cm."! and a weak one at 825 cm."! support 
this analysis. Table I gives certain relevant 
relations between the frequencies of different 
mono-, di- and tri-(?) alkali uranyl salts. This 
indicates that the diffuse bands may probably 
be due to tricaesium uranyl nitrate. 

Irradiation of caesium uranyl nitrate by a 
non-reactor source of fast neutrons of energy 

14 Mev., also produces the effects described 
above. But irradiation by gamma-rays or slight 
irradiation by accelerated electrons ('^ 4 Mev.) 


Table I 
Uranyl ion 

{(t) Ratios of frequencies B : A in mono-, di- and tri- 
cassium nitrates 

Cs CS2 CS3 (?) 

B (Antisym) 

I.O 81 1.092 1-027 

A fSym.) 

(6) Ratios of vibration frequencies in mono-, di- and tri- 
alkali nitrate salts 

K : Ko Rb : Rb 2 Cs :'Cs'> Cs*»: Csa 
A (Sym.) 1 -OOg 1-03i f-037 

B (Antisym.) l-OO^ l*02i3 1-022 l-ll.i 

(r) Difference in resonance energies in mono-, di- and tri - 
cresium nitrates 

Rmono-Rdi =21089-20751=331 cm.“! 

Rdi -Rtri =20751-20428=328 cm.-! 


1. Asundi R. K., Singh, S. and Narasimham, N. A., 

Proceedings of Symposium on ‘ Aruclear ami 
Radiatimi Chemistry, ’ Indian Chemical h'bciety, 
Calcutta 9, India, 1960, pp. 163-“70. 

2. — and Dixit, R. M., Noitire, 1963, 2CD, 668. 
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RADIOCARBON DATES OF ARCHAEOLOGICAL SAMPLES 
D. P. AGRAWAL, S. KUSUMGAR and R. P. SARNA 

(Tata Institute of Fundamental Research, Bombay-5) 


TN this paper are reported the measured radio-- 
carbon dates of several archaeological samples 
using the acetylene synthesis method (Suess, 
1954). The techniques used for the measure- 
ment of radiocarbon activity of samples and the 
principle of radiocarbon method, developed by 
Libby and his co-workers, have been dealt with 
in some detail in a previous publication from 
this laboratory (Kusumgar et al., 1963 a). 

The radiocarbon dates are calculated on the 
basis of a 95% net activity of the oxalic acid 
standard, supplied by the National Bureau of 
Standards, as the age- corrected value for pre- 
1900 wood. This standard has been interna- 
tionally accepted by most radiocarbon labo- 
ratories (Godwin, 1959). 

Two dates are given for each sample. The 
first date is based on the value of 5568 ± 30' yrs. 
for the half-life of radiocarbon ; the second date, 
given within parenthesis, is calculated on the 
basis of a recently measured half-life value, 
5730 ± 40 yrs. Though the latter seems to be a 
better working value, as discussed at the 
International Radiocarbon Conference (Godwin, 
1962), no international agreement has been 
reached as yet on a final half-life value. It is 
important that all intercomparisons should be 
based on dates calculated using a particular 
half-life value only. All dates given are in 
years B.P. ; for converting them to A.D./B.C.; 
1850 A.D. should be used as the reference year 
(Flint et al., 1962). 

All samples were given an initial treatment 
before processing through various chemical 
steps for the synthesis of acetylene from the 
sample carbon in order to remove extraneous 
intrusions. The samples were carefully inspected 
and cleaned of foreign objects such as mud 
grains, rootlets, etc. The samples were then 
treated with dilute HCl and subsequently boiled 
in a dilute NaOH solution to get rid of any 
humic acid present. NaOH pretreatment was 
avoided when the sample was too soft and 
expected to disintegrate. 

The sites from where the samples" derived 
have been arranged in an alphabetical order. 


* Samples for radiocaihon dating are accepted b}’ the 
Radiocarbon Laboratory of the Institute which has been 
set up primarily as a national facility for archaeological 
research. All enquiries should be addressed to the Secre- 
tary, Radiocarbon Dating Committee, Tata Institute of 
Fundamental Research, Colaba, Bombay-5. 


Where more than one sample was measured from 
the same site, the samples have been described in 
the order of increasing archaeological ages. 
Approximately contemporary samples have been ^ 
arranged on the basis of increasing dates 
only. 

A Brief Discussion of Dates 
A large number of samples have been mea- 
sured from Hastinapur. The dates for the 
P.G. Ware Culture are in good agreement with 
Wheelers date bracket of ca. 800-500 B.C. 
(Wheeler, 1959), thus falling little short of LaTs 
estimate (Lai, 1954, 1955). More measurements 
are, however, necessary to define the time- spread 
of P.G. Ware. 

Two samples from Kausambi appear to be 
systematically younger by a couple of hundred 
years compared to archaeological estimates. 

The date on one sample from Mohenjodaro 
is in good agreement with the archaeological 
estimate (Piggot, 1961). Similarly, the single 
date for Kudan is also in good agreement for 
Rajar Dhibi no definite basis for archaeological 
dating exists. The solitary dated sample, deriv- 
ing from the latest period of the site, will have 
to be followed up by a number of measurements- 
to define the chronological frame-work for the site. 

The remaining dates are for samples' 
deriving from Nagarjunakonda, Adichanallur, , 
Mohanur and Alamgirpur. Except for the 
Adichanallur sample (wood) which was kept 
impregnated with wax in the museum for ca. 

60 years, others are bones. All the dates' 
for these samples are in complete disagreement 
with the archaeological estimates. The work of 
several radiocarbon laboratories has shown that# 
radiocarbon dates of bone samples are usually 
not reliable as their* carbon is easily exchanged 
by the passage of substratum water containing 
dissolved limestone or atmospheric carbon- 
dioxide. Furthermore, the samples in question 
were not specifically collected for radiocarbon 
dating and some doubt has been expressed by 
archaeologists as regards to their identity. 

A list of all dates measured prior to this 
work has already been published (Kusumgar 
et al., 1963 b). It is proposed that as and 
when sufficient new radiocarbon dates of the 
Institute become available, they will be periodi- 
cally presented in this journal. An annual 
compilation of all dates is submitted regularly 
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to the journal Radiocarbon where dates from 
all radiocarbon labolatories are published. 
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Dates with Sample Descriptions 
Adichanallur, Madras, India 

TF-70 Burials, 775 ± 95 (795 ± 95) 

Wood sample from Adichanallur (Lat. 8° 50' N., 
Long. 76° 40' E.), Tinnevelly District, Madras. 
The site was excavated during 1899-1905. The 
sample had been stored after soaking in wax. 
Sample submitted by Shri Satyamurti, Wood 
pieces were boiled in hot water. NaOH pretreat- 
ment was also given. 

The date obtained is in wide divergence from 
the archaeological estimates, as the sample is 
supposed to be associated with urn-burials. 

Alamgirpur, U.P,, India 

TF-51 Bone Sample, 1060 ± 95 (1090 ± 100) 

A composite of three samples believed to have 
been derived from the P.G. Ware deposit of the 
site, Alamgirpur (Lat. 30° 45' N., Long. 75° 
50' E.), District Meerut, U.P. Sample was sub- 
mitted by Shri A. Ghosh. 

The date obtained is at considerable variance 
with the archaeological estimate. Because such 
a large contamination is unlikely and also as; 
from the sections the samples appear to belong 
to disturbed strata, the possibility of a wrong 
identification of the levels cannot be ruled out. 
Hastinapur, Uttar Pradesh, India 

Hastinapur (Lat. 29° 9' N., Long. 78° 3' E.) 
is located on the left bank of Ganga River in 
Meerut District. The site was excavated by 
Shri B. B. Lai, Director, School of Archaeology, 
in 1950-52 and 1962. The samples presented 
in this paper belong to the Periods II and III 
of the site. The excavator has suggested an 
association of Aryans with the P.G. Ware 
industry of Period II. Samples submitted by 
Shri A. Ghosh. 

The five dates presented here have an internal 
consistency borne out by the stratigraphic 
sequence of the site. The measurements 
suggest the spread of Period III between 
ca. 400 and ca. 100 B.C. And there doe^ not 
appear much gap between the end of Period 11 
and the beginning of Period III. It is highly 
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desirable to obtain more measurements for 
these crucial periods in Indian archaeology to 
define the chronologies of N.B.P. and P.G. Wares. 

TP-30, B2, Period III, 1940 ± 110 (2000 ± 110) 

A composite of two samples of charcoal 
(mixed with earth) from Trench HST-1/1962 
(Northern extension). Locus G-H, Layer 23, 
Field Nos. HST/62/C/1 and 4, Depth 3-9 m. 
below surface. The samples derived from 
identical depths and layers. The sample is 
believed to belong to the end of Period III. 

TF-88, Period III, 2225 ± 110 (2290 ± 110) 

Charcoal sample (mixed with earth) from 
Trench HST-1/1962, Locus XCIV-XCVII, Layer 

25, Field No. HST/62/C/15, Depth 6-45 m. below 
surface. The sample is from the lowest layer 
of Period III which marks the beginning of 
N.B.P.-ware. (Some rootlets were visible in 
the sample.) 

TF-83, Period 11, 2220 ± 110 (2285 ± 110) 

Charcoal sample (mixed with earth) from 
Trench HST 1/1962, Locus XCIV-XCVII, Layer 

26, and Pit Y sealed by Layer 25, Field 
No. HST/62/C/6, Depth 6-75 m. below surface. 
The sample derives from the uppermost layer of 
Period II marking the end of Painted Grey- 
ware. (A few rootlets were visible in the 
sample.) 

TF-90, Period 11, 2270 ± 110 (2335 ± 110) 

Charcoal (mixed with earth) from Trench 
HST-1/1962, Locus XCIV-XCVII, Layer 26, 
Field No. HST/62/C/17, Depth 6*6 m. below 
surface. The sample is from the same layer* 
as TF-83. 

TF-S5, Period II, 2385 ± 125 (2455 ± 130) 

Charcoal (mixed with earth) from Trench 
HST-1/1962, Locus XC-XCIV, Layer 28 and 
Pit Z which is sealed by Layer 27, Field 
No. HST/62/C/10, Depth 7-25 m. to 7-45 m. 
below surface. The sample belongs to the late 
levels of Period II. (A few rootlets visible in 
the sample.) 

Kausambi , Uttar Pradesh, India 

Kausambi (Lat. 81° 23' N., Long. 25° 20' E.), 
modern Kosam, is situated on the northern 
bank of Yamuna. According to the Puranas, 
the Capital of the Pandavas was shifted from 
Hastinapur to Kausambi at the time of Nichaksu, 
fifth in descent from Parikshit, the grandson of 
Arjuna. The site is being excavated every year 
since a. decade by the Allahabad University 
under the direction of Prof. G. R. Sharma who 
submitted these samples. 


Radiocarbon Dates of Aychceological Samples 
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TF-93, Early Roads, . 1655 ± 105 (1705 ± 110) 

Charcoal (mixed with earth) from Kausambi, 
Allahabad District, Trench KSB-I-III-RD, Locus 
3«5, Layer 4, Field No. KSB/63/AP-1, Depth 
l*25m. below surface. (A few rootlets were 
visible in the sample.) 

TF-97, Early Road, 1640 ± 105 (1690 ± 110) 

Charcoal (mixed with earth) from Trench 
KSB-I-III-RD, Locus 2-5, Layer 6, Field 
No. KSB/63/AP-5, Depth 1*65 m. to 1-7 m. 
below surface. (A few rootlets were visible in 
'the sample.) 

Kudan, Nepal 

TF-62, Early Medieval Temple, Kudan : 

TF-62 a, 1020 dn 100 (1055 ±i 105) 
TF-62 b, 850 ± 95 ( 875 ± 100) 


935 ±: 70 ( 965 ±: 75) 
Charred wood (mixed with earth) from 
Kudan (Lat. 27° 32' N., Long. 83° 2'E.). Layer 
3, Depth 1-55 m., Field No. Kudan D-6, from 
a temple door-frame. Sample treated with HCl 
and NaOH. (Some visible rootlets were present 
in the sample.) Sample submitted by Shri 
A. Ghosh. 

Mohanur, Madras, India 

TF-77, Burials, 330 ± 100 (340 ± 105) 

Bone sample from Mohanur (Lat. 10° 30' N., 
Long. 79° 05' EO, Salem District. The sample 
is believed to have derived from the accidental 
discovery of the '‘vestigeal urn-burials” on the 
banks of Kaveri River, Sample submitted by 
Shri Satyamurti, State Museum, Madras. 

Mohenjodaro, West Pakistan 
TF-75, Harappa Cultured, 3600 ± 110 (3705 ± 115) 
Clean charred grain from Mohenjodaro (Lat. 
27° 19' N., Long. 68° 8'E.), Sind. Locus: 

Chamber 60, Block-2, from the pavement of a 
‘late date’, Depth l*27m. below datum, Field 
No. L 855, as recorded in Marshall’s report. 
Since 1925 A.D. the sample was kept in a glass 
bottle in the Safdarjang collection, New Delhi. 
Sample submitted by Shri A. Ghosh. 

This is the first radiocarbon date for the late 
Har.appan levels of Mohenjodaro. 
Nagarjunakonda, Andhra Pradesh, India 
The extensive site of Nagarjunakonda 
(Lat. 16° 31' N., Long. 79° 14' N.), is situated in 
Guntur District. Excavations were conducted 
by Dr. Subrahmanyam of the Survey during 
1954-61 (Ghosh, 1953-61). The samples 
described below are believed to have all derived 
from the Neolithic cemetery (ca. 2000 B.C.). 
Samples were submitted by Shri A. Ghosh. 
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The dates obtained are in complete dis- 
agreement with the archaeological estimates. 
Reasons for this discrepancy have been discussed 
in the text. 

TF-73 Burials, 1495 ± 105 (1535 ± 110) 

Soft and spongy human bones from the 
Neolithic cemetery. Grave No. 4, Skeleton 
No. 6, Depth 40 cm. below surface. 

TF-72 Burials, 1525 ± 95 (1570 ± 100) 

Soft and spongy human bones from the 
Neolithic cemetery. Grave No. 6, Skeleton 
No. 8, Depth 52 cm. below surface. 

TF-30 Burials, 1535 ± 95 (1580 ih 100) 
Animal bones laden with ash from a Neolithic 
pit No. 44, Site 46, Sector NV, Division 362, 
Trench A3, l*2m. to 1-5 m. below surface. 
TF-63 b Burials, 1750 ± 100 (1805 ± 105) 

Soft and spongy human bones fr'om the 
Neolithic cemetery, Grave No. 5, Skeleton No. 7, 
Depth 35 cm. below surface. 

TF-74 Burials, 1900 d: 95 (1955 ±: 100) 

Soft and spongy human bones from Neolithic 
cemetery. Grave No. 8, Skeleton No. 10, 50 cm. 
below surface. 

Rajar Dhibi, West Bengal, India 

TF-61, Period V, 1230 ± 105 (1260 dz 110) 

Charcoal sample (mixed with soil) from 
Rajar Dhibi (Lat. 23° 34' N., Long. 87° 39" K), 
from Burdwan District, W.B., Trench No. 
RDB IV, Locus : O-II, Depth 1 m., Layer 2 C. 
Submitted by Shri P. Dasgupta. 

Sample was also treated with NaOH. (Traces 
of rootlets were present in the sample.) 

This is the first time that the latest period 
of this culture has been dated. No definite 
datable archaeological evidence seems to be 
available at present to determine the chronology 
of these cultures of West Bengal. 
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LETTERS TO THE EDITOR 


NOTE ON M 4 TRANSITIONS 

The prediction of M 4 transitions has been one 
of the biggest triumphs of the Independent 
particle model.i According to this model M 4 
transitions should occur in islands characterised 
by neutron or proton numbers 38-50, 64-82 and 
near 126. This is the region where transitions 

of the typesfg/a^, and 

occur, respectively. According to the calcula- 
tions of Moszkowski^ the transition probability 
for an odd-proton tr'ansition should be nearly 
twice that for the odd-neutron transition, 
Goldhaber and Sunyar^ carried out an excellent 
survey of the M 4 transitions known up to 1955 
and concluded that there is no difference bet- 
ween odd-proton and odd-neutron transition. 

The availability of more extensive data since 
1955 has prompted us to re-examine this point 
In Table I we have collected the relevant M 4 
transitions. Group A represents transitions of 

Table I 



Group A ^ 9 / 2 ^ 

hi2 


Nucleus 

Energy 
(Mev. ) 

Obsd. 
Mean life 
Sec. 

w 

Reference 

Qr87 

3 8^^49 

0*390 

1-588x10* 

4*107 

c 

Tr,113 

0*390 

1-27 XlO* 

3*261 

c 

49-in66 

0*335 

4-554x10* 

3*455 

c 

goZn^g 

0-439 

7-667x10* 

3*146 

c 

S9Y|o" 

0*913 23*16 

128*8 

e 

soYgi 

0*555 

4-358x10® 

3*064 

c 


Group B hj 2 / 2 ^ 

^ 3/2 


54 X 0 ! 7 ^ 

0*1636 

7-51 xlO’’ 

3*7 

a 

seBa^l^ 

0*288 

1-851x10® 

4*84 

b 

t-IGS 

77 ■‘•nie 

0*080 

3-116x10® 

163*2 

b 


References for Table I 


a. Alvager, T., Arkiv. For Fysik^ 1960, 17, 521. 

Strominger, D. and Hollander, J. M., Nuclear 
Decay Schemes.^ June 1958, UCRL-^289, 

4 % Feenberg, E., Shell Theory of the Nucleus^ J^rinceton 
University Press, 1955, 


the type 9 ^ 972 ^^ 1/2 Group B transitions of 
the type Unfortunately, the third type 

cannot be considered since no odd-proton 
transitions corresponding to the neutron types 
are available. The first column gives the 
nucleus, the second the energy of the transition 
in Mev., the third the mean-life in sec. and the 
last column the quantity the square of the 
radial matrix element for the transition. 
was calculated from the formula^ 


r^ccivr,z) A^E^® S 

where 

A = mass number, 

E^=the energy in Mev., 

S = the statistical factor and 

C (M, Z) = 1*81 X for M 4 transitions. 

The value of S is 

S = 1 for 9/2 -->1/2 
= 5 for 1/2 -> 9/2 
= 15/11 for 11/2 ->3/2. 

A striking feature is the dependence of the 
matrix element on the 9th power of the transi- 
tion energy. 

From an examination of Table I we make 
the following observations : 

1. In Group A the matrix elements for odd- 

proton are essentiaUy the same as for the odd- 
neutron with the exception of for which 

the odd-proton value is several times^ larger than 
the corresponding odd-neutron value. This may 
be attributed to the influence of closed .shell 
at 50, although Goldhaber and SunyarS could 
not find evidence of such an effect. 

2. In Group B we again note that the odd- 
proton M2 value is several times larger than the 
odd-neutron value. However, in this case the 
explanation must come from other than shell 
effect. 

Summarising, we may say that we have found 
examples where the odd-proton value is much 
larger than twice the neutron value expected 
from Moszkowski’s estimates. Configuration 
mixing calculations similar to those done by 
Lawson and Gupta^ cannot be expected io 
explain these observations, 
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ABSORPTION SPECTRUM OF 
TRIBENZYLAMINE 

The near ultraviolet absorption spectrum of 
tribenzylamine of space group which was 
previously studied only in solution,i’2 has been 
photographed in the solid state (1) in the form 
of a thin melt pressed between two quartz 
plates, (2) of thin hakes obtained from alcohol 
solution at 30^ C. and at liquid oxygen tempe- 
rature and also in the vapour phase (75 cm. 
column) between 30'' C. and 160® C. The melt 
gave a very intense and broad absorption 
system consisting of six bands at 30° C, and an 
additional band at X 2591 A at liquid oxygen 
temperature. When the thickness of the melt 
is increased, the spectrum of the thicker flakes 
presented a total absorption beginning at X 3900 A. 

Taking the origin of the electronic transition 
giving rise to this band system as 37020 cm.‘‘, 
the bands could be analysed in terms of three 
upper state vibrational frequencies 551, 1013 and 
1414 cm.'i, characteristic of the molecule. The 
microphotometer trace of the spectrum taken at 
liquid oxygen temperature is given in Fig. 1. 
The frequency 1819 cm."^ may be taken either 
as a fundamental or a combination frequency. 

From the intensity of the band system, it may 
be taken that the electronic transition is an 
allowed ty-pe. Two of the upper state fre- 
quencies 551 and 1013 cm.'^ are comparable 
with those obtained in benzylamine studied by 
Banerjee-' under different conditions. The fre- 
quency 551 may be due to one of the com- 
ponents of 606 cin.-% the mode of benzene 
ring vibration and 1013 cm.-i, the breathing 
vibration. The fundamental 1414 may represent 
a C-C stretching mode. The electronic transi- 
tion may be that corresponding to the benzene 
forbidden transition - ^B^.^made allowed by 
the reduction in symmetry. 

We record our thanks to Prof. K. Rangadhama 
Hao for helpful suggestions, One of us 
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(D. S. N. M.) is thankful to the C.S.I.R. for the 
award of a. Research Fellowship. 



FIG. 1 

Spectroscopy Res. Lab., D. S. N. Murty. 

Andhra University, Waltair, C. Santhamma. 
November 8, 1963. 
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STANDARD IDEALS IN LATTICES 

This note deals with some of the problems 
posed by G. Gratzer and E. T. Schmidt in their 
paper ‘‘Standard Ideals in Lattices^’, Acta Math, 
Acad, Sci. Hung. (1961). The results, are 
announced without proof. Details of proofs 
and examples will be published in due course. 
Five of the problems (1, 5, 13, 15 and 17) of 
the paper cited above are tackled here. Con- 
jectures 1, 5, and 17 are shown to be false, by 
examples. Problem 15 is shown to be insignifi- 
cant. For problem 13 conditions are given. 

Problem 1 . — ^Is the standardness of an ideal 
S of a lattice L equivalent to the conditions : 
(i) S + XY= (S + X) (S-f Y) and (ii) S X 
= S -h Y ; SX =; SY imply X = Y for all princi- 
pal ideals X, Y of L. We give an example of 
a lattice and prove it in the negative. 

Problem 5. — Is a distributive ideal (or at 
least a standard ideal) of a weakly modular 
lattice neutral ? With examples of suitable 
wealdy modular lattices we show that a 
distributive ideal of a weakly modular lattice 
need not always be standard and a standard 
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ideal of weakly modular lattice need not 
always be neutral. 

Problem 17 . — ^Is an element n of a weakly 
modular lattice L neutral in (nx, n -f x) for 
all cc in L if and only if n is neutral in L ? 

This is proved to be false with the help of an 
example. 

Problem 15.— Let degree m (an infinite or 
finite cardinal) of non-distributivity of the 
modular lattice L be defined as the power of a 
subset H of L maximal with respect to the pro- 
perty that any three elements of H generate a 
non-distributive sublattice of L. Is m an 
invariant of the lattice ? etc. 

We have an example of a lattice L in which 
there is a three-element subset Hi and a different 
four-element subset Ho such that each is 
maximal with respect to the property that any 
three elements of H^ generate a non-distri- 
butive sublattice of L. Hence the degree of 
non-distributivity of a lattice as defined in the 
problem above is not well defined. 

Problem 13.— Describe those finite lattices in 
which we get a one-to-one correspondence bet- 
ween the homomorphisms and standard ideals, 
letting a homomorphism correspond to its 
kernel. 

We show that a set of necessary and 
sufficient conditions for a one-to-one corres- 
pondence between standard ideals on any lattice 
L with zero (finite or infinite) is that L is a 
lattice such that given p = (r, y) {x> y) there 
exists an element s in L with s = 0 (0^) and 
x — y-\-s{e^ Is the congruence generated by 
the interval p). 

Mathematics Dept., Iqbalttnnisa. 

University of Madras, 

November 4, 1963. 


CARCINOGENICITY OF 
3-METHYL-2-NAPHTHYLAMINE 

2 -Naphthyl AMINE is one of the important dye 
intermediates, but its production and Handling 
have been banned in several countries includ- 
ing India because of its carcinogenic action. 

Its C-methyl derivative, 3-methyl-2-naphthyl- 
amine, known^ since 1934, has now been synthe- 
sised® by a new process by the Hyman Labo- 
ratories (U.S.A.). On account of the known 
carcinogenicity of its parent compound, it was 
referred to us by Dr. K. Venkataraman, Director, 
National Chemical Laboratory, Poona, for testing 
whether it is free from carcinogenic hazard, there 
being a special need of an azoic coupling compo- 
nent by the' Indian Textile Industry, Prelimi-: 
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nary results of the study have been presented 
in this communication. 

Three batches, each one consisting of 8 male- 
mice (Swiss strain, 12-14 weeks old) were taken 
and mice from batch (I), were subcutaneously 
injected with 3% solution (0-1 ml.) of 3-methyi- 
2-naphthylamine in refined groundnut oil, twice 
a week. The mice in batch (II) were given 
equal quantity of the same percentage solution 
of 2-naphthylamine in the same solvent ; while 
the control mice, batch (III), were given 
0 • 1 ml. of the groundnut oil, by the same route. 
All the animals were maintained on the colony 
diet and given water ad libitum. The mice 
from batch (I) developed solid tumours in the 
subcutis. The average latent period of the 
palpable tumour was 120 days from the day 
the injections were started and the percentage 
of tumour incidence was 87*5. Histological study 
of the mouse tumour tissues revealed them to 
be fibrosarcomas (Fig. 1). The average tumour 



FIG. 1. Mouse Fibrosarcoma. 

weight was 7-4 gm. The tumour is trans- 
plantable into mice of the same strain. Mice 
treated with either 2-naphthylamine or with 
groundnut oil alone did not, however, show 
any evidence of palpable tumour during the 
period. 

Similar experiments on 3 batches of rats 
(Wistar strain, 10 weeks old) were carried out. 
A batch of 8 female rats, each receiving sub- 
cutaneous injections of 3 -methy 1-2-naphthyl- 
amine (3% solution in refined groundnut oil ; 
5 mg./lOO gm. body wt./twice a week) showed 
100% incidence of tumours in the animals. 
Average tumour weight was found to be 33 • 1 gm. 
The latent period of palpable tumour in rats 
treated with 3-methyl-2-naphthylamine was 126 
days. Histological study of rat tumour tissues 
showed them to be mostly carcinoma? (Fig. 2), 
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The tumour could also be serially transplanted 
in the same strain of rats. 



FIG. 2. Rat Carcinoma. 

The above results indicate that 3-methyl-2- 
naphthylamine is a potent and direct carcinogen 
and in fact more dangerous than 2 -naphthyl- 
amine. A full paper on the carinogenicity of 
3“methyl-2-naphthylamine will be published in 
due course elsewhere. 

The authors are indebted to Dr. G. V. 
Talwalkar, Assistant Pathologist, Tata Memorial 
Hospital, Bombay 12, for the histological 
examination of the tissue slides and to Shri R. V, 
Nerurkar for the preparation of the slides. 

Biochemistry Group, K. P. Shenoy. 

Indian Cancer Research Centre, R. Y. Ambaye. 
Bombay-12, November 14, 1963. T. B. Panse. 
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DRIERS FROM THE FATTY OIL OF 
KYBNOCARPJJS W1GKT:1ANA BLUME 

Naphthenates are now widely used as driers in 
the surface coating industry due to their unique 
property of high solubility in common solvents 
and good compatibility with most of the 
organic coating compositions. Naphthenic acid 
from which the naphthenates are prepared is 
a product of coal-tar distillation, and is an 
imported material at present. It is reported to 
contain a cyclopentane ring with a side- chain 
of C 3 to C 5 atoms with a double bond. If driers 
§ihiilar to naphthenates gould mad^ avail- 
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able from indigenous sources, it would be con- 
sidered as a welcome development in the 
coating industry of this country. 

From this point of view it was thought that 
the use of the non-edible oil from Hydnocarpm. 
wightiana, an indigenous plant product con- 
taining mainly the glycerides of hydnocarpic, 
chaulmoogric and gorlic acids with structures 
similar to naphthenic acid, for the preparation 
of driers, might help to some extent to sub- 
stitute the naphthenates. 

Hydnocarpus wightiana^ which is available 
in abundance*^ in certain parts of our country 
on the Western Coast from South Konkan to 
Travancore, Himalayan regions, Bengal and 
Bihar, yields a non-edible fatty oil which has 
been chiefly used in the Ayurvedic system of 
medicine as a cure for' leprosy and other skm 
disorders. It contains the glycerides of hydno- 
carpic, chaulmoogric^ and gorlic acids which 
constitute 85% to 90% of the oil and 10 % to 
15% glycerides of oleic, palmitic and lower 
homologues of chaulmoogric acid. Hydno- 
carpic, chaulmoogric and gorlic acids contain 
cyclopentene ring along with a side-chain of 
Cii and Cj ^3 atoms respectively ; whereas gorlic 
acid which also contains atoms in its side- 
chain has, in addition, a double bond between 
C 7 and C 3 atoms in the chain. Thus the fatty 
acids present in this oil have structures very 
similar to the naphthenic acid and hence are 
expected to give driers having drying per- 
formance similar to those of naphthenates. 

The fatty acids from Hydnocarpus ^wightiand 
Oil (HWFA) were obtained by the conventional 
process and were used for the preparation of 
driers. The driers, namely, the naphthenates 
and hydnocarpates cum chaulmoogrates of cobalt, 
manganese and lead were prepared by a method, 
based on the process described by Marwedel.’^’- 
These driers were then analysed and tested by 
incorporating them in appropriate amounts with 
coating compositions such as raw linseed oil, 
linseed stand oil, linseed pentaerythritol 
modified long oil alkyd resin and white synthetic 
enamel. 

The cobalt hydnocarpate gave performance 
which is comparable with cobalt naphthenate. 
The solubility and compatibility of the drier 
were comparable with those of the naphthenate. 
The storage stability was found even superior 
to the linoleates and other conventional driers. 
The colour of cobalt hydnocarpate was paler 
than that of cobalt naphthenate. Similar 
results were obtained in the case of Mn-driers 
pf HWA, hydnocarpic acid rich fraction oud 
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chaulmoogric acid rich fraction, with slightly 
superior water resistance. 

In general, these hydnocarpate-chaulmoo- 
grate driers are comparable with naphthenates 
except for their lead derivatives which are only 
comparable with linoleates in their performance. 
The details will be shortly published as a 
paper. 

Dept, of Chemical N. H. Purandare. 

Technology, S. V. Pumtambekar. 

Bombay-19. March 11, 1963, 
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CHEMICAL CONSTITUTION AND 
PHYSIOLOGICAL ACTIVITY IN SOME 
SUBSTITUTED FLAVONES 

2-Phen'yl and 3-phenyl chromones are toxic 
to fish, although feeble in character. Among 
these, 7-methoxy flavone is markedly toxic, i 
compared to simple isofiavones. 7-Methoxy, 
7-methoxy-8-allyl and 7-allyloxy-2-methyl iso- 
flavones2 and 7-dimethylallyloxy-3' : 4'-di- 
methoxy-2-methyl, 7-allyloxy-3" : 4-dimethoxy- 

2- methyl isofiavones^ possess appreciable toxi- 
city. With a view to studying the effect of 
alkyl and aryl substituents in the 3 position of 
flavones and also to compare their toxicities 
with the corresponding isofiavone derivatives, 

3 - methyl, 3-ethyl, 3 -phenyl and simple flavones 
have been synthesised and tested for toxicity, 
adopting the method of Krishnaswamy and 
Seshadri^ using the fish Barbus ticto. 

Most of the compounds used for testing have 
been obtained by the simplified Baker-Venkata- 
raman transformation.^ This method essen- 
tially consists of condensation of O-hydroxy 
acetophenones with aroyl chlorides in acetone 
medium in the presence of dry potassium 
carbonate, followed by refluxing with either 
alcoholic potassium hydroxide or aqueous- 
alcoholic potassium carbonate solution. The 
reaction is very facile and the over- all yields 


are high. 7-Hydroxy-4'-methoxy-3-methyl fla- 
vone and 7-hydroxy-2 : 3-diphenyl chromone 
have been, however, synthesised by Kostanecki- 
Robinson reaction and by the method adopted 
by Gupta and Seshadri-"^ respectively. Details 
of their synthesis will be published elsewhere. 

The fish toxicity data of these flavones are 
given in Table. I and those of isofiavones 
already reported in literature in Table II. 


Table I 


Compound 

Concentration 

(p-p.m.) 

Turning time 
(in minutes) 

Remarks 

A. Flavones 



1. 7'methoxy'‘^ 

20 2-70 

. . 

7*m ethoxy*^ 

10 5*50 


2. T'S' :4' -triniethoxy^ . . 

20 4-50 

. . 

3. 7 : allylo.xy-3' : 4'- 

20 2-07 

Gelatin added 

dimethoxy* 




10 4-50 

do. 

B. 3-MethyI Flavones 



4. 7-hydroxy 

20 U-30 

. , 

5. 7 - methoxy 

20 2*35 

. • 


10 4*21 

. , 

6. 7-allyloxy’*' 

20 6*50 

Gelatin added 

7. 7-hydroxy-8-allyl* . . 

20 7*62 

do. 

8. 7-methoxy-8-allyl* .. 

20 C*00 

do. 

9. 7:4' -dimethoxy* 

20 2*00 

do. 


.0 4*77 

do. 

10. 7-allyloxy'4' -methoxy* 

20 5*00 

do. 

11. 7:3': 4 ' -trimethoxy* 

20 1*47 

. • 


10 2*90 

. • 

12. 7-allyloxy-3' :4'- 

20 2*17 

Gelatin added 

dimethoxy* 




10 4*80 

do. 

C. 3- Ethyl Flavones 



13. 7-methoxy 

20 6-27 

, , 

14 7-aUyloxy* 

20 

No turning of 



fish in 30 min. 

D. 3-Phenyl Flavones 



15. 7-hydroxy 

20 30*00 

, , 

16. 7-methoxy* 

20 26*00 


17. 7-allyloxy* 

20 .. 

Not active 

18. 7-hydroxy-S-allyl* 

20 .. 

do. 

19. 7:4' -dimethoxy* 

20 .. 

do. 

20. 5 : 7-dihydroxy 

20 25*00 

, , 

21. 5 : 7-dimethoxy 

20 23*10 


22. 5 - hydroxy- 7-methoxy 

20 26*20 

, . 

23. 5 - hydroxy-7-allyloxy* 

20 .. 

Not active 


* Compounds not so far reported in literature. 




N/Nc/' 

■i o 


ACETONE 
K2CO3 

CHaX RCOCl 


y 

\y MRTHVT.ATTON \/ 


II 

o 


METHYLATION 

OR 

5,. 

AIL Y RATION 


R 


X = H, CH 3 . C 2 H 5 or CeHs, 

R' = CHa or allyl, 

« Phenyl, 4'-methoxy phenyl oy S' : 4'-diraethoxy phenyl, 


II 

o 
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Table IT 


i 

0 1 

1 

g ! 

; 

j 

Concentration ; 

p.p.m,) • 

I'uming time ] 

\ (in minutes) | 

Remarks 

1 . Rotenone’^ 1 

6-50 

Fish did not 
recover 

2. 7-methoxy'2-methyl 20 

5-00 

Recovered 

isoflavone- 

3. 7-anyloxy-2-methyl 20 

4*00 

do. 

isoflavone- 

4. 7-methoxy-8-al]yl-2-methyl 10 

4-00 

do. 

isoflavone- 

a, 7-dimethyl allyloxy-3' : 4' - 25 

1 min. 

, , 

dimethoxy- 2-methyl 

25 sec. 


isoflavone® 

C. 7-a II3 loxy - 3^ 4' -dim ethoxy- 50 

0 min. 


2-methyl isoflavone® 

58 sec. 



These tests indicate that the introduction of 
a methyl group in position 3 increases the toxi- 
city of fLavone, just as substitution of a methyl 
group in 2 position in the case of isoflavones 
enhances the toxicity. The ethyl or* phenyl 
group in position 3, however, does not seem to 
improve the toxicity of flavones. Methoxyl- 
groups in 3' and 4" positions have been found 
to appreciably increase the activity as in the 
case of 7“dimethylallyloxy-2-methyl isofla- 
vones.s Among the flavones' tested, 7:3': 4'- 
trimethoxy- 3 -methyl flavone is found to possess 
the maximum activity. 

Department of Chemistry, G. Srimannarayana. 
Osmania University, N. V. Subba Rao. 

Hyderabad-7, DecemlteT 21, 1963. 
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SOME REACTIONS OF 2*-BENZYLOXY- 
CHALKONE EPOXIDES 

In our recent publication, i two polysub stltuted 
2'-benzyloxychalkone epoxides were found to 
undergo rearrangement in the presence of 
boron trifluoride ether'ate to give the corres- 
ponding a-formyl deoxybenzoins which were 
converted into corresponding isoflavones, for- 
mononetin and baptigenin. Thus a satisfac- 
tory method of synthesising isoflavones was made 
available following a possible mode of bio- 
genesis. Under' a different set of acidic con- 
ditions, Bognar and Stefanovsky^ have observed 
that simple 2'-benzyloxychalkone epoxide (la)' 
gave rise to dihydroflavonol (II a). In an 
attempt to extend this method for the synthesis 
of polysubstituted dihydroflavonols, we have 
met with varying results and we report them 
briefly as follows. 

Such chalkone epoxides (type 1) as have no 
substituents in the styryl part give good yields 
of dihydroflavonols when treated with ethereal 
hydrogen chloride under dry conditions. For 
example 2'-benzyloxy chalkone epoxide (I a)- 
and 2'-benzyloxy-4'-methoxychalkone epoxide 
(I b) give dihydroflavonol (II a) and 7-methoxy- 
dihydroflavonol (II b) respectively. Even 
boron trifluoride etherate gave a good yield of 
dihydroflavonol (II a) in the case of (I a) but 
in the case of (Ib), the dihydroflavonol (II b) 
is accompanied by a larger* amount of a sub- 
stance which has not yet been identified. On 
the other hand when a methoxy group is 
present in the p-position of the styryl part of 
the chalkone epoxide (type 2) the reaction 
takes a different turn. Different conditions of 
treatment with ethereal hydrogen chloride give 
different products. For example 2 % 4'-diben- 
zyloxy-4-methoxychalkone epoxide (III) gave 
the chlorohydrin (IV) when dissolved in the 
minimum amount of ether previously satu- 
rated with dry hydrogen chloride gas and kept 
for a few minutes ; whereas 2, 4-dibenzyloxy 
phenyl-4-methoxybenzyl diketone (V) resulted 
when the epoxide (III) was treated with 
excess ethereal hydrogen chloride for' a long 
period. In a slight modification of the latter 
condition, viz., passing dry hydrogen chloride 
gas in an ether solution of the epoxide and 
working up the reaction mixture after 48 hr., 
the reaction product was found to be a mixture 
of two compounds ; the major one was the same 
diketone (V) and the minor one was 7-0- 
benzyl formononetin (VI). Under a still stronger 
acidic condition" such as treatment of thiu 
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chalkone epoxide with hydrobromic acid in 
acetic acid, formononetin (VII) was obtained. 


do not refer to the earlier paper of Bognar 
and Stefanovsky,3 who reported similar results. 
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VI, R = C 7 H 7 
VII, R = H 

From the above results, it may be concluded 
that neither a dihydroflavonol nor an isoflavone 
is an exclusive product in the reactions of 
chalkone epoxides, even in the presence of 
boron trifluoride etherate ; conditions of experi- 
ment and the substituents in the chalkone 
epoxide determine the course of the reaction. 
The difference in the reactions of the two types- 
of chalkone epoxides seems to depend on the 
stability of the intermediate carbonium ion 
formed in the reaction product. The details 
of the reactions, characterisation of the pro- 
ducts and a discussion of their mechanism will 
be the subject of the full paper, soon going to* 
be published. This advance communication was 
necessitated because of a recent publication by 
Chopin and Durual^ who have also obtained 
the same results with the chalkone epoxidesi 
(la), and (Ib); possibly by oversight they 


V - 


Department of Chemistry, S. C, Bhrara. 
University of Delhi, A. C. Jain, 

Delhi- 6 , December 27, 1963. T. R. Seshadri. 
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PRELIMINARY STUDIES ON THE 
EFFECT OF MICRONUTRIENTS 
ON THE GERMINATION OF COCONUT 
SEEDNUTS 

Studies on, the effect of pretreatment of coconut 
seeds on germination have been initiated at 
this centre. In the present studies coconut 
seednuts of Tall variety were treated with Mg, 
B, Cu, Mn, Fe, Mo and Zn in two concentra- 
tion§ in each case, viz., MgSO^ — 11, 500 ppm. 
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AN UNUSUAL OCCURRENCE OF 
SULPHUR AT CHINTUR, KHAMMAM 
DISTRICT, ANDHRA PRADESH 
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23,000 ppm; — 5, 750 ppm, 11, *500 ppm; 

CuSO^— 5,500 ppm, 11,000 ppm; MnSO^— 4,250 
ppm, 8,500 ppm ; FeS 04 — 3,750 ppm, 7, ‘500 ppm ; 

M 0 -O 04 — 50 ppm, 100 ppm; and ZnS 04 — 
6.500 ppm, 13,000 ppm. The nutrients were 
injected into the husk of the seednuts through 
the tuft portion using a syringe before sowing. 
Each treatment was replicated six times in a 
randomised block design. Suitable controls 
were maintained. 

The number of days taken for germination as 
well as the morphological characters were 
recorded. The results after statistical analysis 
are presented in Fig. 1. 



Fig. ! . Effect of micro nutrients on the germination of 
ccconct seed nuts. 


As may be noted from the figure, the period 
of germination is shortened by all micronutrient 
treatments. Significant diSerences have been 
found between the effects of B, Mg, Zn and 
Mo. the higher dose giving better results. It 
may be interesting to obser\^e that of all the 
treatments, the seednuts treated with boron 
ha\e germinated in 57 days. Generally, under 
favourable conditions, the seednuts of Tall 
variety germinate only 11-12 weeks after sowing. 

The author is deeply indebted to Sbri E. J. 
Verghese for suggesting this problem and 
supervising the work and to Dr. A. Ramadasan 
for his valuable suggestions. 

Central Coconut B. Sumathykxjtty Aivima. 

Research Station, 

Kayangulam, July 19 , 1963. 


The presence of white and yellowish-while 
patches, stripes, and bands has been noted in 
a few places along the Ghat road sections of 
the Chintur forest. A close examination, 
revealed these patches and bands to be sul- 
phurous, the strong smell of sulphur also being 
sensed during the examination. 

The sulphur occurs within a seven-mile belt 
between 20/4 and 6/4 furlongs, as revealed in 
the cuttings made for the Ghat i^oad between 
Bhadrachalam and Rajahmundry (between the 
latitudes 17° 37 ' and 17° 42' and longitudes 
81° 33' and 81° 37'). The rock in which the 
sulphur occurs is the banded garnetiferous lepty- 
nite striking N. 65° E. and dipping south-east 
at 65°. The otherwise hard leptynite lias been 
rendered gritty and friable, wherever it is 
impregnated with sulphur. The sulphur impreg- 
nation is inconstant, . in patches, bands and 
streaks. 

The sulphur is associated with iron sulphate 
(both ferrous and ferric) and a little gypsum. 
While the yellow colour of the patches is due to 
sulphur, the white colour is due to gypsum and 
iron sulphate, the latter constituent making up 
the greater proportion of the bands and patches. 
The iron sulphate also occurs in small pockets, 
as flowery concentrations, in leptynite (Fig, 1)* 



Fig. 1 

These flowery pockets are white, yellowish -white 
in colour, soft, silky, capillary, concretionary 
and pulverulent. The white material is iden- 
tifled as melanterite (FeSO^ VH,©), coquim- 
9 H 2 O] and copiapite [Fe^COH)^ 
(.30^)5 18 HjO], melanterite being the mox» 
probable. ' 
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TJie source of sulphur is not traceable. Lind- 
gren,i while giving the classification of deposits 
resulting from the work of underground waters, 
includes magnetite, serpentine, sulphur and 
haematite under those formed from abundant 
material contained in the surrounding rocks. 
Lindgren also points to the formation of native 
sulphur by the oxidation of pyrite resulting in 
crusts of sulphur-coating cavities, once occu- 
pied by the dissolved crystal. Considering the 
peculiar way in which sulphur occurs in this 
area, the source of sulphur must, however, in 
keeping with Lindgren’s observation, be assumed 
to be some metallic sulphide, either pyrite or 
chalcopyrite, though the leptynite, as such, is' 
not pyritiferous. The occurrence of an azure^ 
blue copper mineral, in traces, at the bed of the: 
Sokuleru river near 20/4 furlong stone lends 
support to this assumption. The other rea-‘ 
sonable assumption is that the rock containing 
these metallic sulphides must lie a little deeper 
and that the hydrothermal alteration of these 
sulphides must have yielded the sulphur. The 
hydrothermal solutions have carried the sulphur, 
so formed by its own activity, and redeposited it 
along the pores, cavities and cracks in the 
leptynite. Sales and Meyer^ speak of the 
sulphur carried by the hydrothermal solutions at 
temperatures between 200°-400°, while discuss- 
ing the sulphur deposits of Butte, Montana. 

The processes, involved in the formation of 
sulphur, would include the oxidation of pyrite, 
by the oxygenated waters, to ferric sulphate 
and the interaction of the latter with pyrite to 
produce ferrous sulphate and sulphur. In the 
intermediate stages of the above processes, 
hydrogen sulphide is also produced, contribut- 
ing to the formation of sulphur (Lindgren, 1933). 

The ferric and ferrous sulphates formed in, 
this process have been deposited, along with 
sulphur, as various sulphate minerals, as already 
indicated, viz., melanterite, coquimbite and 
copiapite. The role played by water in the 
evolution of sulphur is also significant. The 
other evidence for the part played by hydro- 
thermal solutions in the deposition of the sulphur 
is the kaolinization of the leptynite rendering 
the rock gritty and the frequent association of 
the gritty matter with the sulphur. 

Samples of rock taken at random indicated 
the percentage of sulphur from 1 to 2. Further 
investigation is in progress, in view of its 
occpj^yence in a wide belt, to explore the possi- 
bility of its economic exploitation. 

Our thanks are due to Sri. Abdul Rahman, 
Divisional Engineer, Highways, Andhra Pradesh, 


for drawing our attention to these deposits and 
to Dr. M. G. Chakrapani Naidu, Professor of 
Geology, for the valuable suggestions. 

Dept, of Geology, K. V. Suryanarayana. 

Sri Venkateswara Univ.. K. V. Subbarao. 
Tirupati, August 14, 1963. 
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AGE OF THE LAITRYNGEW 
COALFIELD, CHERRAPUNJEE 

The Laitryngew (Latitude 25° 19' 45", Longi- 
tude 91° 44' 15") Coal has tacitly been assumed 
to be of the same age as the Lower Cherra 
(Mawmluh hill : Longitude 91° 42' 0", Latitude 
25° 15' 15") Coal on the basis of an apparently 
stratigraphical similarity. Work last field 
season has proved that this is not so. At both 
the places the coal-bearing sandstone lies over 
a limestone ; at Mawmluh, the coal-bearing 
sandstone is of Lakadong age and lies over the 
Lakadong Limestone (basal Middle Eocene) 
containing such fossils as Nummulites thalicus, 
N. sindensis, Lockhartia haimei, Misellanea 
iniscella, Discocyclina ranikotensis.'^ Fossils 
collected from the limestone below the coai- 
bearing sandstone at Laitryngew have been, 
identified by the Geological Survey of India, 
and they include CyprcB sp., Solariella cf. 
radiatula Forb Exoggra cf. suhorbiculata Lam 
Cardium cf. pilatum Stol PUcatula sp. These 
indicate an Upper Cretaceous Age. In fact 
Oardium cf. Pilatum Stol and Solariella 
radiatula Forb have been recorded from Upper 
Senonian of South India.2 Unfortunately the 
top of the coal-bearing sandstone at Laitryngew 
bas been eroded away. The Laitryngew Coal 
Measures cannot be followed south to Mawmluh, 
due to a probable strike fault near Upper 
Cherra (Longitude 91° 43' 0", Latitude 

25° 17' 15") which has thrown down the 

Measures considerably. The Coal Measures are, 
However, picked up south of Mawmluh in the 
ravine face at Mawsmai falls. We found plant- 
bearing carbonaceous shale immediately below 
the Coal Measuros at Laitryngew. Two of the 
fossils, leaves of Bombacites and Palm, have 
since been generically identified by Dr. M. N. 
Bose of Birbal Sahni Institute of Palseobotany 
who assigns them to an age between Upper 
Cretaceous and Lower Eocene. Thus the Coal 
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Measures at Laitryngew belong to the same 
age as those of Mawberlarkar.^ 

We are grateful to Dr. A. G. Jhingran for 
having the invertebrate fossils identified at the 
Geological Survey of India and to Dr*. Bose 
for the identification of the plant fossils. 

Directorate of Geology and S. K. Dutta. 

Mining, Assam, Shillong, K. Bordoloi. 

July 31, 1963. B. C. Borooah. 

S. K. Borooah. 
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AMINO-ACIDS IN URINE OF 
GRYLLOTALPA AFRICANA BEAUVOIS 
(ORTHOPTERA: GRYLLIDAE) 

Study of the free amino-acids of excreta of 
insects has been greatly neglected in favour 
of that of their' haemolymph. The only records 
of the amino-acid constituents of the excreta 
are those of Melanoplus bivittatusf^ Bomhyx 
mori- and Rhodnius prolixus.'^'"^ However, no 
study has been made of pure urine of any 
insect so far, probably because it is almost 
impossible to collect urine without being con- 
taminated by the excreta of the insect. 

In the family Gryllidae the malpighiaii 
tubules do not open directly into the gut but 
through a ureter, therefore pure urine, without 
contamination by the excreta, can be collected 
from the members of only this group. Gryl- 
lotalpa africana has been selected for the study 
because its haemolymph amino-acids have 
already been analysed’"’ and thus the amino- 
acid constituents of the two fluids can be com- 
pared. 

Rakshpah* has pointed out that the ureter of 
G. africana contains colourless fluid: and uratic 
granules. The fluid was collected from the 
ureter with the help of a hypodermal needle 
No, 18 and applied directly to the chromato- 
graphic paper Whatman No. 1 and thus the 
urine analysed was pure and uncontaminated. 
Three drops of urine could be obtained from 
four or five insects. No deproteinization was 
necessary. Desalting too was not necessary as 
no distortion of amino- acid position was caused 
by salt spots and also because only few amino- 
acids were present in the urine. 

The chromatogram were prepared and the 
amino-acids were identified as described 
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earlier,’’’ Single dimensional ascending chro- 
matograms were prepared by applying three 
drops of urine to the same spot and placing 
separate spots of standard solutions of amino- 
acids. The solvent was allowed to run for 20 
hours and the paper was sprayed with 0*2% 
ninhydrin in water saturated n-butanol. 

Some seven amino-acids and amino com- 
pounds were detected in the urine of G. africana, 
they were cystine, lysine, arginine, aspartic 
acid, glycine, glutamic acid and an unidentified 
spot above glutamic acid. The degree of 
intensity of cystine was the lowest, and the 
unidentified compound was also low in concen- 
tration. 

Brown ^ found arginine present and cystine 
doubtful in the excreta of Melanoplus bivit- 
tatus, both of them are present in the 
urine of G. africana, while cystine has been 
detected in the urine of R. prolixus-^ as well. 
Glycine is common in the excreta of B. mori- 
and in the urine of R. prolixus-^ and G. africana. 
Cystine is always present in lesser degree than 
the other amino-acids in all the insects 
studied. 

Except cystine all the amino-acids detected 
in the urine of G. africana are present in its 
haemolymph also ; even the unidentified com- 
pound present in the two fluids occupies the 
same position on the chromatogr'ams of the 
two fluids. The absence of the other haemo- 
lymph amino- acids in the urine indicates that 
they are probably used up during metabolism. 
The presence of cystine in the urine and its 
absence in the haemolymph is difficult 1.0 
explain ; however, a similar condition has been 
noted in R. prolixus'^ in which tryptophane is 
present in the excreta but is absent in the blood. 

I am highly indebted to Dr. R. Rakshpal for 
supervising the work and for constructive 
criticism. 

Dept, of Zoology, (Kumari) Aruna Singh. 
Lucknow University, 

Lucknow, June 6, 1963. 
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FUNCTIONAL MORPHOLOGY OF THE 
RECTAL CAECUM OF 
NOTOPTERUS NOTOPTERUS PALLAS 

The freshwater fish, Notopterus notopterus 
Pallas (Suborder ; Notopteroidea ; Family : 
Notop teridse), is a laterally flattened fish. Accord- 
ing to Day (1878) it is found in fresh and 
brackish waters of India and Malay Archipelago. 
It is very commonly found in the ponds and 
rivers of Muzaffarnagar. 

N>NOTQPTf?RUft 



Fig. 1. Notopterus notopterus. A portion of the in- 
testine, rectum and rectal ccecum cut open to show the 
mucosal folds. (A, Anus; IF Intestinal folds*, RF, 
Rectal folds; RC.F., Folds cf rectal cjecum.) 

The fish is carnivorous in habit, feeding 
mainly on small worms and insect larvae. The 
alimentary canal of Notopterus consists of the 
mouth, buccal cavity, oesophagus, cardiac 
stomach, pyloric stomach, intestine and rectum. 
The intestine, anteriorly att its junction with the 
pyloric stomach, gives out a pair of pyloric or 
intestinal caeca. The presence of a rectal 
caecum is a rare occurrence among the teleost 
fishes. According to Brown (1957),^ the digiti- 
form rectal gland is characteristic of Selachians. 
However, a single well-developed tubular rectal 


caecum is present in Notopterus arising from 
the anterior and right margin of the rectum 
(Fig. 1). It runs anteriorly up to the pyloric 
stomach and lies to the right side of the intestine 
(Fig. 1, RC). As described by Dawes (1929)2 
and Al-Hussaini (1946),^ a well-developed ilio- 
caecal valve is present in Notopterus between 
the intestine and rectum, so that the communi- 
cation between the intestine and rectum is 
provided through a small orifice while the 
rectal cascum has a free communication with 
the rectum. 

The mucous lining of rectum and its caecum 
is raised into well-developed longitudinal 
mucosal folds (RC.F.) while those of the 
intestine are arranged transversally. 

Histologically, the rectal caecum consists of the 
innermost mucosa (Fig. 2, MU) which is pro- 



FIG. 2, T.S. through junction of rectum and rectal 
caecum. (BM, Basement membrane; BS, Blood space i 
CM, Circular muscles; LM, Longitudinal muscles; 
MU, Mucosa ; N, Nucleus ; RL, Rectal lumen ; 
RC.L, Lumen of rectal c^cum; S, Serosa; S.MU., 
Sub-mucosa ; V, Villi, ) 

duced into well-developed mucosal villi (about 
0-4 mm.) lined with tall columnar cells which 
have clear inner surface and granular outer 
surface. Each cell has a large centrally placed 
spherical nucleus. In between these narrow 
cells are to be found a few scattered goblet 
cells. The submucosa of the caecum consists of 
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the loose connective tissue with scattered nerve 
fibres and blood vessels. 

The muscular coat of the caecum consists of 
a very thin outer, longitudinal layer (Fig. 2, LM) 
and comparatively thick inner circular layer 
(CM). 

An examination of the hydrogen ion concen- 
tration of the rectum and rectal c^cum indicates- 
that the medium in both these regions is very 
near neutrality ; the pH in the caecum being 6*9. 

A few experiments were performed with 
respect to the caecal extract of Notopterus notop-- 
terus and it was found that no carbohydrates 
are secreted by the caecal cells. Similarly, it 
was also found that neither proteases nor 
lipases are present in the extract of its rectal 
caecum.. 

Finally, a few fishes were fed on carmine 
particles and a. few others on iron saccharate ; 
it was found that both these compounds pass 
into the lumen of the caecum from where it is 
incorporated into the caecal cells. 

A similar but larger rectal caecum has also 
been observed in Notopterus chitala. Thus, it 
may be concluded that the rectal caecum is 
absorptive in nature ; this explains the deve- 
lopment of large mucosal folds of the caecum. 
It may also be argued that the development 
of rectal caecum is initiated by the presence of 
a very small alimentary canal which is limited 
to the anterior third of the body, while the 
posterior 2/3 of the body is modified into an 
effective propelling organ. The very active 
habit of the fish involves the requirement of 
more food, while the small intestine does not 
permit enough absorption of food which is, 
therefore, compensated by the development of 
the rectal caecum. 

Department of Zoology, V. P. Agrawal. 

D.A.V. College, Har Mahendra Singh. 

Muzaffarnagar, June 17, 1963. 
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SUPPLEMENTARY REPRODUCTIVES 
(NEOTENICS) FROM A COLONY OF 
MICRO CEROTERMES FLETCHERI 
HOLMG. AND HOLMG. 
(ISOPTERA, TERMITIDAE)! 

Supplementary reproductives (neotenics) have 
been recorded twice before from Indian 
termites. Holmgrens observed 13 female 
supplementary reproductives from Bombay in 
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a colony of Microcerotermes heimi Wasm. 
Vishnoi'^ collected 45 neotenic females from an 
underground nest of M. beesoni Snyder from 
Delhi. 

On 23-5-1961, while collecting termites at 
Yellapur (Karwar District, Mysore State), an 
underground nest of M. fletcheri yielded 256 
neotenic forms from chambers in all parts of 
the nest, and a large number of eggs, young 
nymphs, soldiers and workers. The primary 
reproductives and the adult macropterous caste 
were unrepresented. Also of great interest was 
the presence in the nest of a new genus and 
species of a termitophilous Nicoletid^ (Thysa- 
nura) consisting of many males and females. 

In the Yellapur collection, all the supple- 
mentary reproductives were only of the br'a- 
chypterous type and hence, in all probability, 
these had developed from nymphal stages. 
Holmgren^ did not mention whether his collec- 
tion contained both brachypterous, and apterous 
neotenics or only one of these. In M. amhoi- 
nensis, Weyer^^ was able to show a regular 
series of transitional forms from apterous 
neotenics through shorter-winged brachyp- 
terous forms to longer-winged brachypterous 
neotenics. Vishnoi-^ reported only brachyp- 
terous neotenics in M, beesoni. From the last 
two nymphal stages of M. parvus, Noirot<5 
experimentally obtained several brachyp- 
terous neotenics. 

The collections of Holmgren- and Vishnoi'* 
consisted entirely of females. Weyer^ recorded 
female and male neotenics in M. amboinensis. 
The Yellapur collection of 256 neotenics con- 
sisted of 213 females and 43 males. The 
neotenic females varied in length from about 
4*5 mm. in the non-physogastric forms to 7 mm. 
in the extremely physogastric forms. The 
neotenic males had also undergone a limited 
physogastry ; they varied in length from 
4-2 mm. in the non-physogastric forms to 
5*3 mm. in the physogastric forms. Twenty of 
the neotenic females (physogastric), when kept 
singly in glass tubes, laid eggs for a day be- 
fore dying. The mature gonads of several 
female and male neotenics were dissected. 

The occurrence of a very large number of 
functional neotenics of both the sexes, and the 
presence of large numbers of eggs and young 
nymphs in the colony would suggest that the 
colony was, at the time of collection, headed 
by a large number of neotenic forms reproduc- 
ing sexually, Grasse'^' is of the opinion that a 
similar case is found in many termites after 
the death of the primary reproductives. The 
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observation by Weyer-^ that in M. aTuhoinensis 
two or more pairs of primary reproductives 
may collaborate in starting a colony (ie., a 
tendency for collective reproductive activity is. 
already seen in the primary reproductives of 
this species) and the conclusion drawn from 
the works of Holmgren^ and Vishnoi-^ that 
msny brachypterous female neotenics can head 
the colony and reproduce parthenogenetically, 
may lend support to the view that in the genuz; 
MicrocerotermeSy the colony may tolerate all the 
neotenics (that are produced) to become func- 
tional, and that, depending on the species, 
reproduction may be sexual or parthenogenetic. 
According to Plateaux-Quenu,^^ in the case oi 
ReticulitermeSy Microcerotermes and other 
genera where a large number of functional 
neotenics may replace the primary reproduc- 
tives, the colony dies sooner or later. Was this 
also the fate of the Yellapur colony (oj 
M. fletcheri) where the societal life of the 
colony was perhaps being disorganized by the 
presence of a large number of functional 
neotenics ? 

The author is indebted to Dr. M. L. Roonwal, 
Director', Zoological Survey of India, for kindly 
identifying this termite. 

Department of Zoology, K. J. Joseph. 

Karnatak University, Dharwar, July 4, 1963. 


1 . Contributum uVo, 10 from the School of Rniomclogy , 
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4. In press for hiscctes Scciaux, Paris. 
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7. Grasse, P, P., Traite dc Zoologic y 1949, T, 9, 

445. 

8. Plateaux -Quenu, C., Ann. Biol. y 1961, T. 37, fasc. 
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MERMITHID INFECTIONS IN TWO 
NEMATOCERAN INSECTS 

This note reports natural infection by Mermithid 
worms belonging to Mermis sp. (Mermithidae, 
Ascaroidea, Nematoda), in two nema.oceran 
insects collected by the sticky traps employed 
for routine procurement of the imagoes of soil 
breeding insects in Calcutta and the adjacent 
rural areas. While the infection is found only 
in one female insect belonging to Atrichopogon 
sp. (of the family Ceratopogonidas) , in case of 
chironomid midges belonging to Chironomus sp. 
(of the family Chironomidse), entrapped together 
with the other insects, the same has been 
encountered quite frequently. Two instances of 


such infections showing the worms in vivo are 
illustrated (Fig. 1 ) . 



F.G. 1 (A-B). Photomicrographs showing A/ernns 

worms inside Airicliopogon ap. (A) and Chironotnits sp. 

(B). 

Recently Mathur^ has given an extended ho.st 
list of the Mermithid worms from his own, 
observations, and combining this with the earlier 
records that he could trace contends that the 
worms mostly attack the caterpillars of Lcpi~ 
doptera and, in a very small degree, those of 
some beetles as well as adult grasshoppers. 
The present records , arc thus additions to con^- 
paratively less known instances-'*'* of Mermithid 
infection within nematoceran insects and are of 
interest in being detected in the active imagoesi 
while these are commonly met in the insect 
larvae which mostly succumb before reaching 
the adult stage as a result of emergence of the 
worms from their body cavity. 

Thanks are due to Dr. S. Mookerjee for 
laboratory facilities. 

Zoology Department, S. K. Das Gupta. 

Presidency College, Calcutta, Ju7ie 28, 1963. 


1. Mathur, R. N., Otrr. Scl., 1959, 28, 255. 

2. Ivengar, M. O. T., Proc. A'at. Inst. Sci.y India, 

1958, 4, 237. 

3. Buckley, J. J. C., Jonrn, Helminth.. 1938, 16, 121. 

4. Smith, R. O. A., Trans, F.E.A.T.AI. 1th Cong., 

1927, 3, 182. 

5. Sen, P. and Das Gupta, S. K., Bull. Cal. .S.T’.J/,, 

1968, 6 , 15. 

A NOTE ON THE CHEMICAL NATURE 
OF THE CRUSTACEAN ANDROGENIC 
HORMONE 

The androgenic gland of male malacostraca, 
which was originally discovered in Orchestia 
gammarellus by Charniaux-Cotton,’ is a unique 
instance of an endocrine sex gland which is 
separate from testis. Its masculinising func- 
tion is well established. It is also known 
that the secretion of hormone can take place 
without any nervous co-ordination. But the 
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chemical nature of hormone has not so far 
been determined. 

The present note reports the results of some 
of the experiments made in our laboratory to 
determine the chemical nature of the andro- 
genic hormone. 

Androgenic glands from twenty mature male 
specimens of Ocypoda macrocera were removed 
with fine forceps. The extraction of the sterol 
fraction was carried out adopting the proce- 
dure described by Bergmann.2 The glands 
were dried in a hot air oven and then extracted 
with petroleum ether in a soxhlet apparatus. 
In order to obtain the unsaponifiable material, 
the lipid material was refluxed with ethanolic 
caustic potash and cooled. The solution was 
then extracted with several portions of the 
ether. The ether extracts were combined, 
washed with water and evaporated on a water- 
bath. The residue was cooled at room 
temperature and tested for sterol content. 
Salkowisky test and Rosenheim trichloracetic 
test were carried out. To crystallise the sterol 
the residue was extracted with several por- 
tions of methanol and evaporated on a water- 
bath and cooled in a desiccator for about 36 
hours. Needle-shaped, elongate, colourless and 
waxy crystals were obtained. 

The Salkowisky test gave the reverse colour 
reaction indicating the non-cholesterol type of 
steiol. Positive colour reaction was observed 
with Rosenheim test also. It is therefore 
certain that the extract is a sterol. Experi- 
ments were also carried out to test the action 
of the sterol. The sterol thus extracted was 
injected into young female crabs and found to 
have the same masculinising effects as are 
seen when androgenic gland is transplanted. 

Charniaux-Cotton*'^ has stated that the hor- 
mone secreted by the androgenic gland is not 
a steroid material because injections of steroids 
were not effective. She considers that the hor- 
mone might be a protein.-^ But the present 
author has found that the aridrogeniq, gland is 
not specific, the androgenic gland of one species 
being effective when transplanted even into a 
species of another genus. The experiments 
carried out in our laboratory show that it is 
not a protein but a sterol. A detailed account 
of the experiments will be published elsewhere. 

My thanks are due to Prof. R. V. Seshaiya 
for suggesting the problem and guidance and 
to the University Grants Commission for the 
award of a research scholarship. 

Marine Biology Laboratory, S. Sarojini. 

Porto Novo. S. India, June 28, 1963. 


1. Chamiaux-Cotton, Compt, re?id.^ 1954, 239, 780. 

2 Bergmann, /. mar. Res,,, 1949, 8, 137. 

3. Ciiarniaux-Cotton, Progress in Comparative Endo- 
crinology, 1961, p. 24. 


CHROMOSOME NUMBERS AND 
ABNORMALITIES OBSERVED IN A 
FEW MEMBERS OF ACANTHACEAE 

The present note deals with the chromosome 
numbers and some of the meiotic abnormalities' 
of a few species belonging to the family Acan- 
thaceae. The species concerned are : Cardanthera 
triflora Ham., Nelsonia campestris Br., Ecbolium 
linneanum Kurz., and Justicia gendarussa Linn, 
growing in Calcutta and its suburbs. 

The chromosome numbers which are presented 
in Table I are reported for the first time. 


Table I 

Name of the species 

Chromosome No. 
(diploid) 

Cardanthera triflora H'dm. 

30 

Nelsonia campestris Bi. 

32 

Ecbolium linneanum Kurz. 

36 

Justicia gendarussa, Linn. 

30 



FIGS 1-4. Fig. 1. Somatic chromosome in Jnsiicia 
gendarussa. Fig. 2. Meiotic metapha.se 1 in Nelsmtia 
campestris. Fig. 3. Diakinesis in Ecbolium linneanumi. 

Fig. 4. Meiotic metaphase I in Cardanthera triflora. 

Meiosis in Cardanthera triflora was normal 
except for the late separation of two bivaleiits f 

in the first anaphase. In Nelsonia campestris ■ 

and Ecbolium linneanum meiosis was normal, 
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but the bivalents of the latter were small in 
size, in contrast to the large pollen mother 
cells. In Justicia gendarussa, some pollen 
mother cells with an acentric fragment, beside 
a dicentric chromatid bridge at first anaphase 
were observed. Laggards at first anaphase 
and telophase and occurrence of pentads were 
also observed. The pollen sterility in this 
species was found to vary from 40% to 55%. 

I am grateful to Dr. K. T. Jacob for critically 
going through the manuscript. 

Central Jute Agricultural JosY Joseph. 

Research Institute, 

Barrackpore, West Bengal, June 15, 1963. 


A NEW SPECIES OF PESTALOTIOPSIS 
ON ARACHIS HYPOGAEA L. 

FROM BHOPAL 

During September 1962, the plants of Arachis 
hypogcea growing in the local Nabi Bagh Farm 
and its adjacent fields manifested dark brown 
circular spots. On upper surface distinct con- 
centric rings were visible. The diseased and 
healthy areas were demarcated by a yellow 
halo and generally they were restricted to 
either side of the midrib. Black spherical 
acervuli were prominently perceptible in the 
centre of the diseased regions. Isolations from 
the infected portions consistently yielded a 
species of Pestalotiopsis having the following 
morphological characters : 

Mycelium light pink, septate, 3-6 m wide, 
conidia ellipsoid or fusoid, mostly 4-septato 
(rarely two or three) with yellowish-brown 
central cells and hyaline apical and basal cells, 
average conidial length and breadth 17 X 6*9 ; 

dimension of the coloured portion is variable 
(in 2-septate conidia 5-6 X 4-5 m ; in 3-4- 
septate conidia 9-14 x 4-6 apical hyaline cell 
which is occasionally divided into two bears 
1-5 (commonly 2-3) branched or unbranched 
slender setulae {vide Fig. 1); approximately 
25% setulae are branched. 

No species of Pestalotiopsis is so far known, 
to exhibit such pronounced variations in the 
structure of the setulae. The herbarium 
specimen was sent to C.M.I., Kew, and 
Dr. Sutton of that Institute has expressed the 
opinion that the species is quite aberrant. 
The isolate is, therefore, being designated as a 
new species, viz., Pestalotiopsis arachidis Satya, 
Sp. Nov. 

Mycelium pallide roseum, septatum, .3-6 
latum ; conidia ellipsoidea vel fusoidea, vulgo 
4-septata (rariqs bis terve tantum), ce\lulis 


centralibus luteolis, cellulis apicall ot basali 
hyalinis ; longitudo et latitude media conidorum 
est 17 x6'9m; magnitude partis colorata^ varia 
(in conidiis 2-septatis 5-6 x 4-5 ; in conidiis 

3-4-septatis 9-14 X 4-6 ^ ; cellula apicahs 
hyalina, quse nonnumquam in duas est furcata, 
supportat • 1-5 (vulgo 2-3) setulas tenues 
ramosas vel simplices ; plus minusvc 25%' e 
setulis sunt ramosae. 



Fig. 1. Pestalotiopsis arachidis ; Range of conidial 
structure. 


Lectus in foliis viventibus Arachidis hypo- 
gcBce L. ad Bhopal, in India, mense septembri 
anni 1962 a Satya. 

The type specimen has been deposited at 
C.M.I., Kew, London, as No. 96555. The 
author expresses his grateful thanks to 
Dr. R. N. Tandon, Department of Botany, Uni- 
versity of Allahabad, for his helpful sugges- 
tions, and to Prof. O. N. Handoo for facilities 
and encouragement. Thanks are also due to 
Dr. Sutton of the C.M.I., Kew, for help in 
identification of the species and to Rev. Father 
H. Santapau for Latin diagnosis. 

Pathology Section, H. N. Satya. 

Department of Botany, 

Motilal Vigyan Mahavidyalaya, 

Bhopal, February 11, 1963. 


PRELIMINARY OBSERVATIONS ON 
THE EFFECT OF DETASSELLING 
IN MAIZE* 

In maize pollens are given out in abundance vary- 
ing in several millions by a single tassel. In such 
cases fertilization may not be a problem but 
thei’e are possibilities that nutrition utilization, 
by tasselg may be an extra taxation on the 
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corn plant. Chandlier (1952) reported that the 
nutrient absorption is maximum at early 
tasselling stage. As such, there are possibilities 
of directing the nutrition for other plant 
activities, if detasselling can be done without 
affecting the fertilization. Clarance (1956) ob- 
served that detasselling in low fertility soils 
had given an increase in yields. 

In the study reported here the following 
treatments were adopted ; 

A. Three stages of detasselling, namely, 
(i) just at emergence of tassels (Sj), (ii) one 
week after emergence (S 2 ), and (Hi) two 
weeks after emergence (S^). 

B. As regards the number of rows detas- 
selled, there were five treatments, namely, (i) no 
detasselling ; (ii) detasselling in alternate 
rows ; and detasselling all, leaving (m) fifth, 
(iv) ninth, and (v) thirteenth rows. 

A randomised block design was adopted with 
fifteen treatment combinations and four repli- 
cations, plot size was 15' x 40-5'. 


Table I 

Mean grain yield under different treatments 



Treatments 

Stages 

of tassel emergence 


So 

S.^ 

Me in 

1 

No detasselling 

620-8 

740*2 

705*9 

6S8-9 

2 

Alternate rows de- 

693*9 

831*5 

581-6 

702*3 


tassel led 





A 

O 

Leaving every fifth row 799*4 

706*5 

593-7 

699*8 


all detasselled 





4 

Leaving every ninth 

699*9 

618-1 

502*5 

607-1 


row all detasselled 





5 

Leaving every thirreenth 725-3 

756*4 

70:i *5 

728*4 


row all detasselled 






Mean 

707*8 

730*7 

017*4 



‘F’ test 

net 



not 



signifi- 



.signifi- 



cant 



cant 


S. Em. 

27*3 



34*8 


Grain yield data 

On statistical 

analysis did 


not reveal significant difference under the 
effects of stage of emergence, number of rows 
detasselled and their interactions for individual 
as well as pooled effects of the years. Leonard 
and Kiesselbatch (1932) also did not observe 
any significant effects due to detasselling in 
maize, on yield. However in the present study 
increasing trends in yields were observed when 
plants were detasselled just after or after a 
week of tassel emergence as compared to plants 
detasselled after two weeks of tassel emergence. 
Though more unfertilized space per cob (10-44) 
was observed when detasselled just after emer- 
gence, the higher seed index and increased 
yields under this stage indicate that possibly 
more nutrients were utilised for grain, which 


otherwise might have been directed for main- 
tenance of tassels as is apparent in case of 
detasseled plants at later two stages which 
have 8*04 and 7*00 cm. per cob unfertilized 
space respectively. 

No definite trend was observed for the effects 
of number of rows detasselled on yield, thus: 
giving an indication that detasselling could be 
effectively used up to 92%, ic., in 1 : 12 ratio: 
without affecting the yield. Therefore the 
ratio of pollen parent to seed parent could be 
increased from 1:3 or 4 to 1 : 12 without any 
adverse effect on the grain yield, obviously 
minimising the upkeep care in hybrid seed 
production. 

Generally a cultivator has to keep watch and 
ward in maize fields after tassel emergence to 
pi'otect the crop from birds and jackals. The 
same person engaged for watch and ward could 
be effectively utilised for* carrying the det as- 
selling operation without extra cost .giving 
additional forage from tassels. 

Thanks are due to Shri T. C. Kala and Shri 
M. P. Bhatnagar, who took keen interest and 
provided facilities during the course o.^ this 
study. 

Dept, of Agriculture, G. S. Shekiiawat. 

Bajasthan, Kota, U. B. Singh. 

May 17, 1963. R. K. Jain. 
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3. Leonard, W. H. and Kiesselbatch, '1'. A., /, 
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* Contribution of the Agronomy Section, Dep.irtment of 
Agricultnre, Rajasthan. 


CHROMOSOME NUMBER IN SOME 
SPECIES OF COMPOSITAE 
The haploid chromosome numbers of six species 
of Compositae are reported in Table 1. The 
Table I 



Species 

Sourc-.- 

Haploid 

chromo'Oiiu; 

number 

1. 

Laggera ala fa (Don) 
Sch.-Bip, ex. Oliver 

Nilgirls, 

Madras 

10 

2. 

AiiapJtalis adnata DC. 

Visakliapatnam, 
Anclhia Prade.sh 

14 

3- 

A, hournei Fyson 

Kodaikanal, 

Madras 

14 

4. 

X. SicbdecurnTts (DC.) 
Gamble 

do. 

14 

5. 

Aclii V.ea millefoli um 
Linn. ( sensu lato ) 

Kashmir 

9 

6. 

So9zchi/s brachyoiiis DC. 

Howrah, 

W. Bengal 

9 
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counts were made from propiono-carmine 
squashes of microsporocytes after fixing the 
flower-buds in Carnoy’s fluid (9 : 6 : 1). 

The chromosome number in Laggera alata 
(n = 10, Fig. 1) is the same as in L. auritd 
(Mehra and Sidhu'^), the only other species, of 
the genus for which chromosome number is 
known. Similarly, the chromosome numbers in 
the three species of Anaphalis studied, viz., 
A. adnata, A. hournei and A. suhdecurrens, all 
with n ™ 14 (Figs. 2-4) are in agreement with 
the report of Maude'"*''' and SokolovskajaiT- for 
A. margaritacea. 

Extensive work has been carried out on the 
Achillea millefolium complex and 2n — 18, 36 
and 54 have been reported, the somatic num- 
ber in A. millefolium {sensu stricto) being 54 
(see Darlington and Wylie-; Love and Love^). 
The material under investigation is a diploid 
with n = 9 (Fig. 5). Certain interesting cyto- 
logical features observed in this species are 
briefly reported below. At diakinesis and 
metaphase I, in about 43% of the pollen 
mother cells instead of the 9 regular bivalents 
met with in the rest of the pollen mother cells, 
7 bivalents and a ring or chain of four chromo- 
somes were observed (Figs. 6, 7). The dis- 



FIGS. 1-9. Fig. 1. Laggera alata, diakinesis (?/ = I0) 
Fig. 2. Anaphalis adnata, diakinesis (?^==14). Fig. 3. 
A. hotirnei, late diakinesis (« = 14). Fig. 4. A. sub- 
decurrenei anaphase I (n = 14). Fig. 5. Achillea 
miUefolhim, [n~9). Fig 6. A. millefolhnn 

metaphase I (Tn-f ©4). Fig. 7. A, millefolium, dia- 
kinesis (7] id- chain of 4 chromosomes). Fig, 8. A. mille- 
folium, anaphase I (?z — 9). Fig. 9. Sonchus hrachyoLiis, 
metaphase I (« = 9}. All figures, x 735. 

tribution of chromosomes at anaphase I in a 
' few pollen mother cells examined was regular 
(Fig. 8). The pollen sterility, as ascertained by 


its stainabi'lity with propionocarmine, is 33*8%. 
The formation of a ring or chain of 4 chromo- 
somes is indicative of reciprocal translocation. 
Moreover, as the configuration of four chromo- 
somes is associated with the nucleolus (Fig. 7), 
the nucleolar chromosomes appear to be involved 
in the interchange. 

Sonchus hrachyotus, according to Boulos,i has 
been confused with S. arvensis and in many 
works considered as a synonym of the latter 
species. Furthermore, he states that S. arvensis 
does not occur in East Asia and the herbarium 
material collected from “Altaic Siberia, 
Mongolia, China, Japan, Formosa, Indonesia, 
India and Pakistan, identified as S. arvensis L. 

all represented S. hrachyotus DC.’' 

Shumovich and Montgomery^o investigated 
Sonchus arvensis material from Iceland and 
north-eastern ISTorth America and stated that the 
somatic number of S. arvensis was 54 instead 
of 64 as previously reported by Wulff,i2 
Erlandsson-' and Sakisaka.'*^ Based on the 
material from Coimbatore (Madras State), 
Shetty*'* reported the haploid number in 
S. arvensis to be 9- This in the light of Boulos’ 
observations, needs correction as the material 
investigated was actually S. hrachyotus and not 
S. arvensis. The pi*esent study on the material 
from Bengal confirms the haploid chromosome 
number in S. hrachyotus to be 9 (Fig. 9). 

The author is indebted to Rev. Father 
H. Santapau, Dr. -K. Subramanyam and Dr*. S. K. 
Mukerjee for their interest in this investigation. 
Grateful thanks are also due to my colleagues 
Shri K. Thothathri, Shri N. P. Balakrishnan, 
Shri B. M. Wadwa and Shri J. N. Vohra for 
their help in collection of material. 

Central National Herbarium, B. V. Shetty. 
Howrah, Calcutta, April 11, 1963. 
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Phthalocyanine Compounds. By F. H. Moser 

and A. L. Thomas. (Reinhold Publishing 

Corporation, New York-22), 1963. Pp. xiii + 

365. Price $ 18. 

This is a monograph in the real sense of being 
a comprehensive treatise on a single and strictly 
limited topic. The authors are the Director of 
Research and the Chief Chemical Engineer of 
the Standard Ultramarine and Color Company 
of the United States, which is one of the large 
producers of phthalocyanine pigments. The 
book is a model of scholarship ; every important 
aspect of the subject is covered and no signi- 
ficant reference is omitted. A unique feature 
is the inclusion of extracts of original papers 
and patents which provide the reader with 
detailed and authentic information without his 
having to take the trouble of studying the 
original records. 

Eight chapters deal with the history of the 
phthalocyanines, properties, preparation, manu- 
facture, dyes, commercial applications, phthalo- 
cyanine-type compounds, and polymers. In 
addition to numerous references accompanying 
each chapter, x\ppendix I gives a list of the 
major references. Test procedures are described 
in Appendix II, and Appendix III gives the 
Colour Index numbers of phthalocyanine 
pigments and dyes, the names of manufacturers, 
and the trade names of the pigments. There 
are several firms in India now producing 
phthalocyanine pigments, but on a relatively 
small scale, and consequently the authors have 
not been aware of them. Although there are 
brief descriptions (with patent references) of 
the dyes obtained by chloromethylation, 
sulphonated cobalt phthalocyanine as a vat dye, 
and reactive dyes derived from cyanuric 
chloride and other intermediates, the commercial 
names of Phthalogen, Alcian, Procion, Cibacron; 
etc., are not mentioned. 

Among the properties discussed in great 
detail in Chapter 2 are X-ray structure, poly- 
morphism, electron micrographs, electronic and 
infra-red absorption spectra, central metal atom- 
ligand bonding, magnetic properties, data 
obtained by the use of the field electron micro- 
scope, behaviour on oxidation and reduction, 
catalytic, semiconductor, photoconductor, photo- 
chemical, photosensitizer, luminescence, and 
fluorescence properties, behaviour on neutron 


irradiation, flocculation, and solubility. Con- 
sidering that the authors belong to a manu- 
facturing firm, surprisingly full details are given 
of manufacturing methods including the special 
procedures required for producing pigments in 
desired physical forms. No one interested in 
any aspect of the phthalcocyanines can afford to 
be without this book. 

K. V. 


The Application o£ Mathematical Statistics 
to Chemical Analysis. By V. V. Nalimov. 
(Addison-Wesley Pub. Co., Inc., Reading, 
Massachusetts, U.S.A.), 1963. Pp. ix +• 294. 
Price Rs. 11-75. 

Areas of application of mathematical statistics 
have increased in recent years. Originally 
confined to problems connected with economics 
and actuarial sciences the application of mathe- 
matical statistics spread to biology and agri- 
culture, and later to almost all other branches 
of science and technology like medicine, machine 
building, instrument making, metallurgy, etc. 
Information theory, cybernetics, not to speak of 
nuclear physics and fundamental particles, arc 
some of the latest additions to these areas. 
Amongst the new fields of application of mathe- 
matical statistics may also be included investi- 
gations connected with chemical analysis, 
especially in metallurgical investigations and 
chemistry of alloys. 

Development of new analytical methods in 
chemical industry and engineering takes place 
considerably faster than their standardization. 
This leads to the fact that in every industrial 
laboratory metrological problems arise con- 
stantly, and their solution lies to a great extent 
on the application of the laws of mathematical 
statistics. Literature on the subject is wide and 
varied, and also rapidly growing. In the book 
under review an attempt has been made to 
bring together such distributed knowledge in 
a systematic and easily applicable manner. The 
original book written in Russian by V. V. 
Nalimov has been translated by P. Basu and 
edited by M. Williams. 

The book does not claim to give a complete 
account of the ideas of modern mathematical 
statistics. Only those statistical methods which 
have found application in industrial and chemi- 
cal laboratories, and reported in periodicals 
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have been considered. The emphasis throughout 
the book is on the practical application, and 
mathematical theory has been f "^rely sub- 
ordinated. Theorems and fundam 1 formulae 
have been taken for granted, am ; practical 
uses to various types of problem., .c described 
with numerous examples which include numeri- 
cal calculations. Users of the book are expected 
to havQ a prior knowledge of calculus up to the 
graduate standard and thorough acquaintance 
with the theory of probability. 

The chapters in the book include : Random 
variables, Normal distribution, Poisson’s and 
binomial distributions, Analysis of variance, and 
Statistics of linear relations. The last chapter 
on Statistical design of experiments containsi 
articles on sampling, randomization, documenta- 
tion and punched card systems. The Appendix 
contains a number of useful Tables including 
values of important functions, and table of 
random numbers. 

The book will serve as a useful handbook 
to chemical analysts working in industrial and 
engineering laboratories. 

A. S. G. 


International Review of Tropical Medicine, 

Vol. II. Edited by D. R. Lincicome. (Academic 

Press), 1963. Pp. xiv-h425. Price $16.00. 

The authoritative reviews presented in this 
volume extend from public health aspects' 
through clinical conditions to frontiers of 
research with emphasis on the conditions 
prevailing in the tropics. 

‘Abnormal Haemoglobins and Thalassemia in 
Asia’ reviews the distribution of the abnormal 
variants of haemoglobin A and F and the inci- 
dence of serious clinical states associated with 
an inherited abnormality of haemoglobin 
jsynthesis in Asia, 

‘Porphyria’ is a comprehensive review of the 
diseases associated with porphyrin metabolism, 
featuring the clinical and laboratory findings 
in the porphyrias and the analytical techniques 
for recovery, fractionation and identification of 
porphyrins from biological materials. 

; ,A disease, almost confined to the tropics, is 
the ‘phagedenic ulcer’ and malnutrition appears 
to play a. dominant role in the incidence of this' 
condition. ... 

‘The Exoerythrocy tic Phase of Malarial Para- 
sites’ presents the recent work. done in this fi.eld 
since 1954. 

A tale retold can be doubly sweet only if 
embellished by those intricate touches which can 
come from those who have been in a position to 


obtain a, contemporary view of the chief events. 
In the ‘Story of Malaria’ are outlined the perso- 
nalities of the great actors in the drama — 
Laveran, Patrick Mason, 'Ronald Ross, Robert 
Koch, Battista Grass! and other Italian scien- 
tists in a historical perspective and makes an 
interesting reading. 

Drug Resistance of Protozoa deals with the 
problems of cross-resistance and mechanism of 
development of drug resistance. The survey 
reveals that no metabolic or enzymic alter ationsi 
are seen in the resistant trypanosomes ; trans- 
formation by the DNA of drug-resistant trypano- 
somes is possible and melaminyl arsenicals are 
effective drugs for tryparsamide-fast trypano- 
somes. During mass prophylaxis of malaria, 
pyrimethamine resistance is not infrequently 
^seen and drug resistance to 4-aminoquinolmes 
has also been observed. 

‘Resistance to Insecticides’ is a thought-pro- 
voking article. Agricultural pests of important 
crops and insects transmitting diseases that have 
become resistant are discussed in detail and a 
plea is made for a rational use of these power- 
ful pesticides. 

The effect of tropical environment on the 
kidney function and the mechanisms involved 
in acclimatization are the topics reviewed in 
‘Renal function under tropical conditions’. 

Throughout the world humans infected by 
worms exceed two billion ; of that number three 
parasites — -ascaris, hookworm and trichiuri.s — 
account for about three-quarters of all the 
helminthinic infections. The assessment of the 
handicap imposed by parasitism on nutritional 
state, ,or on the total health picture is beset with 
many difficulties. Nutritional deficiency stigmata 
and the health criteria as affected by parasitism 
have been discussed in the “The problem of 
seeking to assess the handicap imposed by para- 
sitism on certain aspects of health”. 

How hormones can influence the helminthinic 
infections is well documented in ‘ACTH and 
cortisone in helminthic diseases’. 

It would be a very short-sighted policy and 
impede the industrialization and raising of the 
living standards for generations to come, if the 
intimate relationship existing between water- 
supply and health of the population is not 
realised and municipal water-supplies are 
designed only to meet the minimum public 
health needs. These aspects are featured in the 
article The quantitative relationships between 
community water-supplies and economic deve- 
lopment’. 


M. SiRSi. 
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Pogonophora. By A. V. Ivanov. Translated 
from the Russian and edited by D. B. Carlisle 
with additional material by Eve C. Southward, 
(Academic Press, London), 1963, Pp. xvi 4- 
479. Price 90 sh. 

This book is the first of its kind to deal 
exclusively with Pogonophora, a group of inver- 
tebrates of high systematic rank in whose 
structure some of the essential primitive 
Deuterostome characters have been preserved. 
Till recently, this class remained a zoological 
curiosity and only a few zoologists knew 
anything about it. Now more people are 
interested in this group, and it is gratifying to 
see a work of this kind which deals with 
morphology, anatomy, ecology, geographical dis- 
tribution, evolution and systematic position and 
also the detailed classification of this group. 
In fact, everything known till now about the 
class Pogonophora is analysed and summarized 
by Professor Ivanov. The additions by Dr. D. B. 
Carlisle and Dr. E. C. Southward make this- 
book up-to-date. 

The book is in two parts. Part I deals with 
the different systems, embryology, ecology, 
geographical distribution, and systematic posi- 
tion. There are fifteen chapters in it. The 
last Chapter, “Methods of Investigation”, should 
prove helpful to those who wish to work on 
this group. 

Part II is a systematic account of the class. 
The key to different orders, families and genera, 
is valuable. 

There a're 176 diagrams drawn to scale, most 
of them reproductions from the original drawings 
by Ivanov himself. In addition, there is a map 
giving the geographical distribution of Pogono- 
phora and 9 tables dealing with the character- 
istics of the group. 

Pogonophora are amongst the common animals 
of the ocean, especially in the coastal areas, and 
there is a vast field of research open to Indian 
Zoologists, for nothing is known of them in our 
seas. The book will prove a valuable guide to 
students of this group. Also, it should be 
useful as a text-book for undergraduate and 
graduate students. 

B. R. Seshachar. 


Study Projects in Physical Chemistry. By 
F. E. Condon. (Academic Press), 1963. 
Pp, xii 4-203. Price $4.75. 

This is a very unusual volume. The author 
says in the Preface that it is “not a text-book , 
nor is it a problem book ; nor is it a laboratory 
manual”. The volume has features some ^ of 
which one expects in each of these categories. 
If one wants to make a student to do some 


thinking by himself and tackle different parts) 
of the subject, this is a very handy volume 
indeed. For a good student this is in the nature 
of a challenge but the average or below average 
should steer clear as something beyond reach. 
Twenty-four projects divided into four parts 
with a sufficient number of graph sheets and 
a form of productions which facilitates transfer 
to a file is handy and implies that the volume 
is for the individual and not a library. While 
the topics are well sorted out, a number of 
topics which should be normally expected of a 
student of Physical Chemistry are not covered 
a.t all. However as an introduction and for self- 
study, the volume can be recommended to an 
advanced student. S. V. A. 


Newer Methods of Preparative Organic Che- 
mistry. Edited by W. Foerst and F. K. 
Kirchner. (Academic Press, New York-3), 
1963. Pp. XV + 425. Prire $ 14.50. 

Newer Methods of Preparative Organic Che- 
mistry, Volume II, edited by Wilhelm Foerst 
and translated by F. K. Kirchner, deals with 
fourteen different topics chosen in the fields of 
synthetic organic chemistry and biochemistry. 
Review in each field is thorough and up-to-date 
and has provided extensive reference to original 
literature. Inclusion of Experimental Examples 
at the end of each chapter giving detailed labo- 
ratory procedures makes it extremely valuable 
for researchers in synthetic organic chemistry, 
pharmaceutical chemistry, and biochemistry, 
particularly because these methods are often to 
be found scattered throughout the literature. 

D. K. Banerjee. 


Books Received 

International Series of Monographs on Pure and 
Applied Biology. Zoology Division (Vol. 16) — 
The Evolution of the Metazoa. By J. Hadzi 
(Pergamon Press, Headington Hill Hall, 
Oxford), 1963. Pp. xii + 499. Price £ 5.00. 

Reviews of Food Technology (Vol. 4), 1962, 
(Association of Food Technology, Mysore-2), 
1963. Pp. xxviii + 255. Price Rs. 8*00. 

Fifty Years of Science in India — Progress of 
Statistics. By P. K. Bose. (Indian Science 
Congress Association, Calcutta-17), 1963. 
Pp. 58. Price Rs. 1-75. 

Magnetism — A Treatise on Modern Theory and 
Materials (Vol. III). Edited by G. T. Rado 
and H. Suhl. (Academic Press, New York-3), 
1963. Pp. XV 4- 623. 

Evolutionary and Genetic Biology of Primates. 
Edited by J. Buettner'-Janusch. (Academic 
Press, Inc., New York-3), 1963. Pp. xiv + 327. 
Price $12.00. 
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SCIENCE NOTES AND NEWS 


Award of Research Degrees 

Osmania University has awarded the Ph.D. 
degree in Physics to Shri D. B. Sirdeshmiikh for 
his thesis entitled “X-Ray Investigation of 
Thermal Expansion of Some Cubic and Non- 
Cubic Crystals at Elevated Temperatures”. 

M.S. University of Baroda has awarded the 
Ph.D. degree in Botany to Shri Vinod Man- 
sukhlal Sukkawala for his thesis entitled “Medi- 
cinal Importance of the Families Ficoidae and 
Primulaceae”; Ph.D. degree in Zoology to 
Shri Baburao Manjunath Hegdekar for bis 
thesis entitled “A Study on Certain Biochemical 
and Histophysiological Aspects of Orth op ter an 
Fat Body”; Ph.D. degree in Biochemistry to 
Shri Arvind Dattatray Deodhar for his thesis 
entitled “Studies on Human Lactation with 
Particular Reference to Dietary and Milk Vita- 
mins”. 

Raptakos Medical Research Board Fellowships 

The Raptakos Medical Research Board 
Fellowships for the year 1964 have been 
awarded to the following candidates for research 
work on subjects mentioned against their 
respective names: Sri. A. S. Balasubramanian, 
Christian Medical College Hospital, VeUore, 
“Biosynthesis and Metabolism of Muco-poly- 
saccharides”; Sri. V. V. Bhat, National Chemical 
Laboratory, Poona-8, “Synthetic Coagulant 
derived from 4-Hydroxy Coumarine ; Sri. P. D- 
Desai, Ramnarain Ruia College, Bombay-19, 
“Synthetic Adrenergic Blocking Agents”; 
Sri. S. A. Bangalore, Indian Cancer Research 
Centre, Parel, Bombay-12, “Immunological 
Studies with Rabbit Semen and Effect of 
Immunization on Fertility”; Dr. Vinod Kumar 
Sood, All-India Institute of Medical Science, 
New Delhi, “The Role of Some Biologically 
Active Substances in Bullae of Unknown 
Aetiology”. 

Lady Tata Memorial Trust Scholarships 

The Trustees of the Lady Tata Memorial 
Trust are offering six scholarships of Rs. 250 
each per month for the year 1964-65 com- 
mencing from 1st July 1964. Applicants must 
be of Indian nationality and Graduates ^ in 
Medicine or Science of a recognised university. 
The scholarships are tenable in India only. 
Applications should reach by March 15, 1964. 
Candidates can obtain further information from 


the Secretary, the Lady Tata Memorial Trust, 
Bombay House, Bruce Street, Fort, Bombay- 1. 

Conference on Low and Medium Energy Nuclear 
Physics 

The Institute of Physics and the Physical 
Society, 47 Belgrave Square, London S.W. 1, 
announces that it is arranging a Conference on. 
“Low and Medium Energy Nuclear Physics” to 
be held at the University of Sussex from 9-11 
September, 1964. 

The main topics of the Conference will be 
Nuclear structure, Electromagnetic and weak 
interactions, Two nucleon potential and Brueck- 
ner theory, Nuclear reactions. 

The a.bove topics will be reviewed in invited 
papers. Short contributed papers are invited 
for presentation during the Conference. Tnree 
copies of abstracts of approximately 300 words « 
should be sent before 1st June 1964 to the Con- 
ference Secretary, Dr. W. D. Hamilton, The 
School of Physical Sciences, The University of 
Sussex, Brighton, Sussex. 

Seminar on ‘Salt and By-Products' 

On the occasion of the celebration of the 
Tenth Anniversary of the establishment of the 
Central Salt and Marine Chemicals Research 
Institute, Bhavnagar (Gujarat), it is proposed 
to hold a two-day seminar “On Technical 
Problems of Salt and By-products Industry” 
in the Institute on the 10th and 11th April 1964. 

Intending participants may send abstracts of 
papers by 31st January 1964 and full papers by 
29th February 1964 to Dr. R. L. Datta, Assistant 
Director of the Institute. 

Guano-Bird Colonies Off South African Coast 
In the latest report on the Biology of Guano- 
Producing Sea-Birds published by the Depart- 
ment of Commerce and Industries, Republic of 
South Africa, R. W. Rand gives an analysis of 
the size of guano-bird colonies found on islands 
off the South-West African Coast. The survey 
extends to sea-birds found on islands between 
Walvis Ba,y and the mouth of the Orange River, 
spread over latitudes 24° to 28° S and longitudes 
14° 30' to 15° 30' E. These breeding stations are 
scattered close inshore within easy sailing 
distance of Luderitz Bay. Altogether they form 
the so-called “Northern Guano Islands”. 

Low-level aerial photographs of bird colonies, 
during November 1956, provide the basis of 
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this report. During this~ period there were 
approximately 270,000 gannets (Morus ca 2 Jensis) 
breeding on three islands, namely, Possession, 
Ichaboe and Mercury, off South-West Africa. 
Ichaboe had the largest population 230,000. 
There were an estimated 99,000 Cape penguins 
(Splteniscus demersm) on seven islands, namely, 
Sinclair, Plumpudding, Pomona, Halifax and 
the three mentioned above. Nearly 50% of the 
estimated population was in Possession island. 
There were about 1,700 Cape cormorants 
(Phalacrocorax capensis nesting, on two islands. 
A far greater number, however, (estimated at 
over 900,000) resorted to artificial platforms in 
the vicinity of Walvis Bay and Cape Cross. 

In Ichaboe island the huge gannet colony is 
a spectacular feature. A permanent staff 
housed here collects about 2,000 tons guano 
each year. — (Investigation Report No. 46, Division 
of Sea Fisheries, Cape Town.) 

Indian Programme, International Indian Ocean 

Expedition 

INS Kistna and RV Varuna are participating 
in the monsoon cruising programmes. INS 
Kistna has completed six cruises so far since 
July 18, 1963. In these cruises nearly all the 
scientific disciplines mentioned in the Indian 
Scientific Programme (see Curr. Sci., 1963, 32, 
49) were covered. The cruising programme of 
RV Varuna commenced in late July 1963. The 
area of operation for this vessel is limited to 
the continental shelf between Cape Comorin in 
the south and Ratnagiri in the north. The 
stations are, however, more closely spaced and 
the emphasis is on intensive studies over a 
limited area. — (International Indian Ocean 
Expedition, Newsletter.) 

Use o£ Ultrasonics in Diagnosis 

Ultrasonic echo-sounding (sonar) has some- 
thing to offer in the field of diagnosis, parti- 
cularly in the case of large tumour masses 
within the abdomen. In an illustrated article 
Dr. Ian Donald, Regius Professor of Midwifery, 
University of Glasgow, discusses the possible 
uses of sonar . technique in the differential 
diagnosis of abdominal swellings. 

The two-dimensional ultrasonograms are 
obtained by photographing the cathode-ray tube 
face on v/hich the echoes are displayed. They 
differ, often characteristically, according to the 
configuration of the mass, its density, the 
presence or absence of fluid, and its relationship 
to gas-containing structures such as bowel. 

The study programme which extends over 
many hundreds of cases; predominantly gynae- 
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cological and obstetrical, is enabling Dr. Donald 
et ah to build up a library of characteristic 
diagnostic' appearances. — (Brif, Med. Journal,^ 
November 9, 1963.). .. . — 

Production of a New Anti-Particle 

A team of Yale University and Brookhaven 
National Laboratory physicists has observed the 
production of a new anti-particle of matter, the 
anti-Xi-zero. Although its existence has been 
predicted on theoretical grounds for several 
years, the Yale Brookhaven experiment is the 
first to provide confirmation of this rare 
particle. This research confirms the fundamental 
physics theory of quantum mechanics which 
states that for every known elementary particle 
there must be an anti-particle. For this experi- 
ment, a beam of antiprotons at an energy of 
3 '69 Bev, produced by the AGS (Alternating 
Gradient Synchrotron) and separated by an 
arrangement of magnets and electrostatic 
separators, was directed into a 20-inch liquid 
hydrogen bubble chamber. Out of some three 
hundred thousand photographs of proton-anti- 
proton interactions obtained in the bubble 
chamber, three events were observed in which 
an anti-Xi-zero was produced. Due to its lack 
of electrical charge, this particle does not leave 
a visible track in the chamber. Moreover, its 
immediate decay products, an anti-lambda-zero 
and a neutral pi-meson, are also unobservable. 
The subsequent decay of the anti-lambda 
particle, however, does leave visible tracks, and 
from these decay products and other phenomena, 
the preceding chain of events can be deduced. 
It can also be determined that the life-time of 
the anti-Xi-zero particle is about one ten 
billionth of a second. After this discovery, any 
new particles found in the future would 
require the start of the entirely new families 
of these fundamental building blocks of matter. 
Several such new families have already been 
postulated. — (Jour. Frank. Inst, 1963, 276, 348.) 


ERRATA 

December 1963, page 544 
Note entitled “Chemical Extractives of the 
. Heartwood of Shorea rohusta'* : 

In the last two sentences of the first para on 
p. 545, for ‘methyl acetate^ and ‘acetic acid’ read 
“methyl asiatate” and “asiatic acid”. 

In the' Author Index for 1963, the names 
of J. Venkateswarlu and V. Venkateswarlu 
have been clubbed. This should be read as : 
Venkateswarlu, J., 9, 345, 443, 514 and 

Venkateswarlu, V., 544. 
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66 >Sir C. V, Rammi— His Severuy-fifih Birthday Science 


^absorbed and thereby becomes available for 
perception, and thirdly by the extent of the 
region of the retina in which the visual 
receptors are located which actually take up 
a quantum of energy. The smaller the area 
of this region on the retina, the more highly 
localised would be the region on the screen 
on which the resulting illumination would 
manifest itself. Each of these factors 
would influence the results, and taken 
altogether they would determine the observed 
effects. The appearance of fluctuations of 
luminosity in the visual field may thus be 
regarded as a direct consequence of the 
energy of light consisting of discrete quanta. 
The weaker the illumination, the more con- 
spicuously would the resulting fluctuations 
be expected to manifest themselves. The 
changing character of the observed fluctua- 
tions at different levels of illirmination would 
be explicable as the result of the visual 
receptors which actually take up the energy 
not being the same both at the lower and at 
higher levels of illuminations and also being 
connected with the cerebral centres in a 
different manner in the two cases. 

It can also be suggested with some confi- 
dence that the phenomena now under con- 
sideration stand in intimate relationship 
with the subject of the acuity of vision and 
its variations, and especially with the well- 
known influence on visual acuity of the 


strength of illumination. Indeed, observa- 
tional trials show that the fall in visual 
acuity with diminishing brightness of 
illumination appears in the same range of 
illumination as that in which the fluctuations 
in the luminosity of a uniformly lighted 
screen are distinctly observable. We are 
therefore entitled to infer that our eyes fail 
to ‘perceive the details of the object viewed 
by them at low illuminations for the same 
reason that a uniformly lighted screen at 
such illuminations exhibits purely subjective, 
variations of its observable, luminosity. 

Finally, we may remark that the effects 
with which we are concerned in the present 
communication are conspicuous at levels 
of illuminations much higher than those 
approaching the lower limit of visibility, 
where the notions of the quantum theory 
have been utilized to explain various facts 
of observation. It may also be remarked in 
this connection that the fluctuations of 
luminosity with which we are concerned 
here may be observed when the light sources 
are covered by various colour filters and the 
corresponding colours can actually be 
recognized on the observing screen. As is 
to be expected, the fluctuations of luminosity 
are most conspicuous with filters of low 
visual luminosity transmitting blue, light and 
least conspicuous with the yellow filters 
which have a higher luminosity. 


SIR C. V. RAMANT-HIS SEVENTY-FIFTH BIRTHDAY 


TT is in the fitness of things that Current 
Science should refer in its pages to the 
completion by Sir C. V. Raman of 75 years of 
age. He is the President of the Current 

Science Association and has given whole- 
liearted support to its activities in different 
ways. The columns of Current Science have had 
the privilege of publishing numerous original 
contributions by him from time to time. The 
leading article in the present issue bears witness 
to the continued vigour and originality of his 
mind in opening new pathways of research. 


The Fellows of the Indian Academy of 
Sciences, of which Sir C. V. Raman is the 
Founder-President, and several of his past 
students, who today hold leading scientific posi- 
tions in the country, were desirous of the 
occasion of his seventy-fifth birthday which i 
fell on November 7, 1963, being celebrated in 
" a fitting manner. Sir C. V. Raman was un- 
responsive to these suggestions. But this did not 
prevent others from taking notice of the 
occasion. In particular, the well-known 
fortnightly Bhavan^s Journal, published from 



67 


Sir C. V, Rammt — His Seventy-fifth Birthday 


No. 3 1 

Feh. 5, 1964 J 

Bombay, featured the event in its issue of the 
10th November 1963. 

It may have been a coincidence that the 
75th birthday of Professor Raman was followed 
shortly afterwards by the conferment on him 
of the Degree of Doctor of Science honoris 
causa, by the University of Delhi on the 2nd 
January 1964. Dr. C. D. Deshmukh, the Vice- 


science. His is a name which all Indian intel- 
lectuals honour and respect. To the present 
generation, Prof. Raman symbolizes the spirit 
of dedicated pursuit of science in the face of 
handicaps. He is one of the finest products of 
.scientific progress in a country which for many 
ages set its face against the spirit of scientific 
inquiry and is now struggling hard to find a 



Chancellor of that University, himself a great 
scholar who has filled many distinguished offices 
in the country, made felicitous references to 
the life and work of Sir C. V. Raman, which we 
take the liberty of reproducing here in extenso. 

“1 present to you Professor Chandrasekhara 
Venkata Raman, Nobel Laureate, discoverer of 
the Raman Effect. Prof. Raman, is a distin- 
guished teacher who has initiated nearly two 
generations of students into the mysteries of 


place in the dynamic world of modern science. 
By honouring him today we honour the new 
spirit of science which Prof. Raman imbibed 
as a pioneer and which he, along with others, 
like his distinguished colleague whom we also 
honour today, has transmitted to the present 
generation of scientists in India. 

In Prof. Raman we find a remarkable blend 
- of Eastern and Western cultural values, which 
has invested his life and work with a peculiar 
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charm and significance. He is a poet- scientist 
whose scientific researches were inspired by the 
.sound of Indian musical instruments, by the 
opalescent blue of the sea and the sky, by the 
scattering; of light and, latterly, by the fascinat- 
ing shapes and colours of crystals and the nature 
and perception of what we perhaps vulgarly 
call colours. Primordial sense-perceptions have 
been his concern, but what limitless vistas of 
scientific speculation have his researches 
opened up to the world of science ! How 
painstaking and far-reaching have been his 
great discoveries ! The sense of wonder, which 
once produced the lofty evocations of the human 
spirit reflected in the Vedas or the Upanishads, 
has inspired Prof. Raman’s great scientific 
adventures. Raman has- the sense of dedication 
of the ancient Indian seers, combined with the 
restless spirit of scientific enquiry which is 
the hallmark of Western Science. This rare 
combination is at once the despair and envy 
of his much younger colleagues. Prof. Raman 
has built the bridge between the visible and 
the invisible. Has he not proved by the use 
of experimental techniques how the rotation 
and vibration spectra of the molecule, which 


reveal its structure, often lie in the distant 
infra-red region, outside the visible spectrum ? 
Yet, has he not forced the normally invisible 
spectral lines to appear in the visible region in 
the Raman spectrum of molecule ? 

Prof. Raman has won many laurels for his 
great achievements which span almost half a 
century. He had been in the Indian Audit and 
Accounts Service before he was elected to be 
Professor at the behest of a far-sighted Vice- 
Chancellor who offered him a newly-crea.ted 
Chair of Physics, when he was only 29, in the 
full conviction that Raman had in him the 
making of a great teacher and a scientist. He 
is our first National Professor. We are proud 
to have this opportunity of honouring the best 
treasure that a University can possess — a great 
and veteran teacher who represents in his life 
and work the highest intellectual tradition of 
a University. We are indeed grateful to him 
for giving us an occasion to honour him. 

Sir, I pray that you may be pleased to confer 
upon Professor Chandrasekhara Venkata Raman 
the Degree of Doctor of Science (D.Sc.) honoris 
causat* 


NATURE’S HANDIWORK 


I N the Deccan trap areas, a walk over the 
countryside in unfrequented areas will 
enable numerous specimens of agate to be 


quartz. A remarkable specimen of this kind is 
illustrated in the accompanying figure which 
is a reduction to about a third of its actual size. 



picked up. Occasionally, also one finds sped- The cup-shaped hollows, and the holes are 
mens of a white porcelain-like material as an noteworthy features. The lamellar structure of 
encrustation covering an inner core of crystalline the material is also evident. 
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CHEMISTRY OF FLOWER COLOURS* 
T. R. SESHADRI 

Department of Chemistry, University of Delhi 


P LOWERS signify beauty of form and colour 
* and many poets have sung their glory in 
rapturous verse. An excellent example is that 
of Tennyson who addressed The Little Flower : 

“I hold you here, root and all, in my hand, 

Little flower — but if I could understand 

What you are, root and all, and all in all, 

I should know what God and man is.” 

According to our ancient philosophy true beauty, 
‘Sundaram’ is an attribute of God and flowers 
offer the best means of worshipping • Him. 
Naturally scientists have been attracted by 
them from very early times. They have 
expressed their feelings not in poetry or formal 
worship, but by experimental study with a 
view to understand the secret and explain the 
beauty of flowers. However, real progress has 
been made only during the present century. 
The studies have been largely chemical ; the 
interesting work on the genetics of flower 
colours has also been described as chemical 
experiments in vivo. Quite recently our Presi- 
dent has adopted the novel method of studying 
the flower petals using the hand-spectrometer 
with great effect. One may recall that this very 
useful instrument has earlier been used very 
fruitfully by Keilin in the discovery of cyto- 
chrome which plays a vital part in biological 
oxidation. 

Early workers in flower colours were parti- 
cularly attracted by the deeply coloured red, 
blue and related shades. But in their efforts 
they were unsuccessful because when extracted 
with alcohol or with water the colours had a 
tendency to disappear. It was left to Willstatter 
in the second decade of this century to under- 
stand the secret that these pigments were present 
as salts of coloured bases and he adopted suitable 
methods of acid extraction and succeeded in 
writing the first important chapter on the che- 
mistry of anthocyanins. He was considerably 
helped by earlier studies on a group of com- 
pounds called anthoxanthins. But these were 
valued and understood as components of vege- 
table dyes ; by themselves they were not so 
prominently coloured but when treated with 


* Address at the Scientific Session of the Annual Meeting 
of the Indian Academy cf Sciences held at Nagpur on 
■December 20, 1963. 


basic mordants they formed deeply coloured 
lakes (complex salts). This explained their 
success as vegetable dyes. Interest in this 
respect was lost after the advent of synthetic 
dyes, but other interests have newly developed 
namely their physiological function and their 
use as drugs and as desirable anti-oxidants. 
They were not considered to contribute much 
to attractive flower colours. Usually they 
exist as glycosides and these are pale yellow 
and only in exceptional cases, they show marked 
colour. But their study has been of great help 
in following up the nature and function of 
those which produce marked colour. In this 
field, we owe a great deal to the pioneering 
work of A. G. Perkin. Greater contributions 
to the bright yellow and orange shades of 
flowers are made by carotenoids. However, 
there are others equally important. In recent 
years the deep colours of flowers of Butea 
frondosa (palas). Cosmos sulphurous and 
others have been found to be due to the presence 
of chalkones and a closely related group called 
aurones. 



Barring carotenoids which are polymers of 
isoprene units, the others namely anthocyanins, 
anthoxanthins, chalkones and aurones and a 
number of related compounds fall into a largo 
group of polyphenols which is designated asi 
‘flavonoids’. They all have the 15 carbon 
skeleton, which is made up of two distinct partsi 
and C^. These parts were originally con- 
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sidered to be derived directly from sugars, but 
recent studies using tracer technique have 
established that the former is built up of 3 
acetate units and the latter is derived from 
cinnamic acid or its equivalents. The enormous 
number of compounds that constitute havonoids 
arise from the readiness with which new 
phenolic hydroxyl groups can be introduced by 
oxidation (nuclear oxidation) or the existing 
ones removed by reduction (nuclear reduction) 
and from other modifications such as O-methy- 
lation and C-methylation, formation of O-glyco- 
sides and of C~glycosides. 



FIG. 2 


The normal flavonoids with the side phenyl 
in the 2-position are the most common. But 
a fair number of compounds called isofiavonoids 
have the phenyl in the 3-position ; they have 
been shown to arise by the migration of the 
phenyl group at the chalkone stage. More 
recent studies particularly of heartwoods have 
brought out the existence of a new pattern of 
structures having the phenyl group in the 
4-position. The simplest member is dalbergin 
obtained from the heartwood of Dalhergia 
sissoo and similar compounds are found in other 
Dalbergias, e.g., D, latifolia. This group is 
therefore named as ‘dalberginoids’ and it seems 
to arise by an alternative combination of the 
Cj^ and Cq units. 

Attempts have been made to trace the 
sequence in which the different groups of 
flavonoids are evolved. I and my collaborators 
have been doing this by making a detailed 
survey of natural products and studying their 
associations in plants. Others have been using 
tracer technique in typical cases. The results 
have been discussed in recent publications. 
Chalkone appears to be the earliest stage and 
this is followed by flavanone and S-hydroxj^ 
flavanone which represents an important inter- 
mediate because from it can be obtained 
flavone, flavanol, leucoanthocyanidin and antho- 
cyanidin., 

Anthocyajsitns 

The individual groups of compounds can 
now he briefly dealt with using typical 


examples and their contribution to visible 
colour described. As already mentioned the 
most important are the anthocyanins which 
are responsible for the bright red, blue and 
intermediate shades. Cyanin can be taken as 
•the typical example, it is most widely 
distributed. It occurs in the red rose and also in 
the blue corn-flower and has consequently been 
studied repeatedly with reference to this 
remarkable colour variation based on a single 
pigment. Since cyanin gives red in acid pH 
( positive ion) and blue in alkaline pH 
(negative ion), the colour difference was attri- 
buted to the pH of the cell sap. As a matter 
of fact a whole range of colours can be obtained 
in buffer solutions of graded pH. This expla- 
nation has, however, been disproved, since it 
was found that the cell sap of flowers was 
almost always on the acid side and remarkably 
corn-flower sap was more acidic than that of 
the I’ose. In the course of this study the effect 
of heavy metal ions and copigments arising 
from the presence of other polyphenols 
(anthoxanthins and tannins) was noted. But 
none of these would account for the blue of 
the corn-flower in an acid sap. Robinson’s 
earlier suggestion that in the red rose cyanin 
was a normal salt, whereas in the blue corn- 
flower, there was a complex containing cyanin 
as a negative ion has been supported by recent 
detailed work on corn-flower. The blue pig- 
ment called proto^yanin could be extracted by 
special methods and its composition and pro- 
per' ies studied. More commonly delphinidin 
glycosides are present in blue flowers and a few 
of them have been studied similarly. The 
visible spectra of the major anthocyanidins and 
anthocyanins are quite characteristic ; they have 
marked absorption between 510 and 550 m«. 
Glycosides have comparatively lower values, the 
entry of sugar groups having a hypsochromic 
effect. 



OR 

CYANIDIN R=H 
CYANIN R = Glucose 

Fig. 3 
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There are certain orange-yellow flowers, e.g., 
Gesnera fulgens which contain a different type 
of anthocyanins. They lack the 3-hydroxyl 
group. It was originally thought,. that this tjrpe 



Chemistry of Flower Colours 


71 


no. 3 1 

Feb. 5,-1964 J 

is unusual. It does not seem to be so. A special 
characteristic of the gesneridin group is that 
T they undergo rapid change into deeply coloured 

quininoid colour bases with absorption maxima 
at higher wavelengths. They are more useful 
as, dyestuffs. Actually such compounds are 
components of dragon blood resin, red sandal 
wood and of sorghum glooms. 

The deep red colouring matter of the beet- 
root (Beta vulgaris) has attracted considerable 
interest. It has a spectrum similar to that of 
cyanin. It was originally considered to be a 
kind of anthocyanin and was given the name 
‘betanin’. But it is markedly unstable to acid 
and alkali solutions and contains nitrogen. It has 
therefore been called nitrogenous anthocyanin. 
It has been difficult to study, but by using special 
techniques of enzyme hydrolysis, the aglycone 
(betanidin) was obtained by Robinson, and he 
prepared, as model compounds amino deriva- 
tives of flavylium salts which resembled beta- 
nidin. But recent work, particularly using I.R. 
spectroscopy, has definitely shown that it belongs 
to a different type altogether, having indole and 
pyridine rings and its constitution has been 
formulated as shown in Fig. 4. Betanin type 
of pigments are found in purple Bougainvilloe 
and the flowers of Cactus species. 



Betanidin 
Fig. 4 

From what has been said about the beet-root 
it should not be thought that tubers do not 
have anthocyanins. A Himalayan variety of 
radish contains an ordinary anthocyanin. A 
recent interesting observation is that an Indian 
variety of carrot is completely devoid of carotene 
but contains a high percentage of anthocyanin 
which is a diglycoside of cyanidin. It is very 
attractive in appearance and is commonly used 
in the North for making sweets. 


Flavones and Flavonols 
These are also called 'anthoxanthins’ and 
occur largely as glycosides. They were 
earlier known as components of vegetable 
dyestuffs, c.g., weld and quercitron bark. 
They are widely distributed in various parts of 
plants. Quercetin is particularly valued in 

recent years for its medicinal property. Its 
glycoside, rutin, is largely extracted from buck- 
wheat in U.S.A, and eucalyptus leaves in 
Australia. Rutin therapy is an established prac- 
tice for diseased conditions of blood capillaries. 
Quercetin as its glycoside is found markedly 
in yellow roses and cotton flowers. Its close 
relation, gossypetin, is a component of many 
bright yellow flowers occurring in India,, e.g., 
Hibiscus vitifolius and H. esculentus. It is more 
active as a drug and as an antioxidant. 



fig. 5 

Chalkones and Aurones 

As already mentioned, recent studies, have led 
to the recognition of chalkones and aurones as 
important components of brightly coloured flowers. 
The case of Butea frondosa may be taken as a 
typical example. The flowers constituted a well- 
known vegetable dye. Perkin who studied the 
dried flowers found that they yielded butin 
which is a colourless flavanone and a small 
amount of butein (chalkone). These were 
considered to occur as glucosides. The latter 
workers isolated a colourless glucoside of butin 
called ‘butrin’. It is remarkable that one of 
the well-known flames of the forest should 
yield only colourless components. The mystery 
was solved a few years back by investigations 
in Delhi. Fresh flowers, were used and it was 
found that the major component of the flowers 
was a deep yellow chalkone glucoside called 
‘isobutrin’. When the flowers are dried this 
undergoes transformation into the colourless 
flavanone glucoside and this has been the cause 
of earlier misunderstanding. Isobutrin itself 
did not account for the whole of the colour 
effect. Further studies revealed the presence 
of a related aurone glucoside which has been 
named ‘palasitrin’. Chalkone glycosides are 
found in the well-known bright yellow cosmos 
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THE LOGARITHMIC ORDER OF THE PLANETS AND THEIR SATELLITES 

FRANK ALLEN 

University of Manitoba, Winnipeg, Canada 


DOME law r'epresenting the order of planetary 
^ distances from the sun has been sought by 
astronomers, and the best that has been found 
is Bode’s Law, which is given in Table I. 


Table I 
Bode's laio 


Planet 

Series 

Sum 

10 

Solar distances 
Astronomical Units 

Mercury .. 

4+0 

0-4 

0-39 

V enus 

4+3 

0-7 

0-72 

Earth 

4 + 6 

1‘0 

1-0 

Mars 

4+12 

1-6 

1*52 

Asteroids . . 

4+24 

2-8 

2*81 Average 

Jupiter . . 

4 + 48 

5-2 

5*20 

Saturn • • 

4+96 

10-0 

9*54 

Uranus . . 

4+192 

19-6 

19*19 

Neptune .. 

4 + 384 

38-8 

30*07 

Pluto 

4+768 

77-2 

39*52 

Introduction to Astronomy^ Cecilia Payne-Gaposchki n, 


1954, p. 176. 

Asti-onomical Unit = Distance of the Earth from the sun 
93,000 000 miles. 

Though highly artificial, yet it represents 
quite well the order of distances, except for the 
planets Neptune and Pluto. Since a law of 
nature can have no exceptions, Bode’s order 
cannot have the status of a law. The series in 
Table I, 4 + 3, 4 + 6, etc., have only an arith- 
metical but no astronomical significance. 

In Fig. 1 the writer has plotted the order 
of the planets with the natural numbers from 
1 to 10 as ordinates, and logarithms of their 



Fig. 1. The order of the planets following the natural 
numbers 1 to 10, with logarithms of their distances from 
the sun. 


distances from the sun as abscissae. This 
arithmetical device serves two purposes. First, 
it shows that by designating Jupiter as the 5th 
planet in the series (A), with Saturn as the 
6th, etc., a break in the order of the planets occurs, 
which is eliminated by regarding Jupiter as the 
6th planet, Saturn as the 7th, etc. This device 
indicates that a 5th planet is missing. Second, 
since the averge distance of the Asteroids 
accurately fills the gap of the missing planet, 
these irregular bodies have some connection 
with it.i As the orbits of these 30,000, or so, 
fragmentary objects have no common intersec- 
tion point they could not have resulted from 
a suggested planetary explosion ; and their 
combined mass is much too small to constitute 
a new planet to fill the gap. By elevating the 
outer planets as (B) in Fig. 1, they follow 
a continuous straight line with the inner planets. 



FIG. 2. ^ The logaiithmic relation of periods of revolu- 
tion and cUstc»nces of the planets from the sun. Replace- 
ment of Bode’s I.aw. 


In Fig. 2, logarithms of the periods of the 
planets, in earth-years, in their orbits around 
the sun, from Table II, are plotted as ordinates, 
and logarithms of their distances from the sun 
as abscissae. The resulting graph is a straight 
line of which the equation is : 
log P = k log D + C. 

The constants 'k’ and 'C’ have astronomical 
significance, for ‘k’ is the ratio of log P to log D, 


^ Introducticn to Astronomy-, Cecilia Payne'Gaposchkin, 
1954, p. 233. 
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Table II 


JU u 
tA 


Planet 

Distance 
from Su 
D 

log D 

Period 
of Rev. 
P 

logP 

Velocity 
m. per 

V 

log V 

Mercury 

A'enus 

Earth 

M ars 

Jupiter 

Faturn 

Iranus 

Neptune 

Pluto 

• 36 

. 67 

. 93 

. 142 

. 483 

. S86 

. 1783 
. 2794 
. 3670 
Mil- 
lions 
of 

Miles 

1-556 

1-826 

1- 968 

2- 152 
2-684 

2- 947 

3- 251 
3-446 
3-565 

0-241 1-382 

0- 615 T-789 

1 0 

1- 861 0-270 

11-SC2 1-073 

29-458 1-469 

84-005 1-924 

164-783 2-217 
248 2-394 

Earth 

Years 

29-7 1-473 
21-6 1-336 
18-5 1-268 
15-0 1-176 
8-11 0-909 
6-01 0-779 
4-22 0-626 
3-37 0-528 
2-92 0-465 


log V 

Ratio 

logD 

Ratio 

log Ratio 



1-473 



Mercury 

.. 

1-556 

0-946 

i-975 



1-336 



Venus 

•• 

1-826 

0-731 

i-858 



1-268 



Eaitli 


1-968 

0-644 

i-S09 



1-176 



Mars 


2-152 

0-546 

i-737 



0-909 



Jupiter 


2-6S4 

0-33S 

1-529 



0-779 



Saturn 


2^47 

0-266 

1-425 



0-626 



Uranus 



0-192 

1-283 



0-528 



Neptune 


3-446 

0-153 

1-185 



0-465 



Pluto 

• » 


0-130 

I-IU 



3-566 




and ‘C’ represents the distance at which the 
period is zero. This logarithmic equation, since 
it accurately represents the relationship of the 
period of revolution and distance from the sun 
of all the planets from Mercury to Pluto, 
replaces the defective B ode’s Law. Since the 
force of gravity alone governs the movements 
of the planets, this equation implies that 
gravity impresses a logarithmic relation of the 
period of revolution, velocity and distance from 
•the sun of all the planets. Gravity is supreme. 

In Fig. 3, from Table II, logarithms of the 
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velocities of the planets in their revolutions 
are plotted as ordinates, with, as before, 
logarithms of their distances from the sun as 
abscissas. The resulting graph is a straight line 
but opposite in slope to that in Fig. 2. The 
same logarithmic equation applies with the 
difference, however*, that the constant 'Jc' indi- 
cating the slope, is negative. 



FIG. 3. The logarithmic relation of the velocities of the 
planets with their distances from the sun. 


Since in the logarithmic equation above the 
constant 'k' represents the tangent of the angle 
of slope of the graph in Fig. 3, which involves 
the ratio log V/log D, it seemed desirable to 
plot the values of this ratio for all the planets. 
This is done in Fig. 4 in two ways as shown 



Fig. 4. Logarithmic relation of the ratios log V/log D. 


in the figure. To the right the values of the 
ratios, from Table II, are plotted as ordinates 
with corresponding values of logarithms of 
the distances from the sun as abscissae. The 
resulting graph, A, is a curved line. But by 
plotting logarithms of these ratios as ordinates, 
a straight line results as shown in the left of 
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Table III 


Satellites of the planet Jupiter 


Distance from 
Planet 

log D 

Period 
Earth days 

log P 

(Kilometres) 




181^00 

5-239 

0-498 

i-697 

422,000 

6-625 

1-769 

0-248 

671,400 

5-827 

3-550 

0-550 

1.071,000 

6-030 

7-154 

0-854 

1,884,000 

6-275 

16-689 

1*222 

11,750,000 

7-070 

260-0 

2-415 

21,200,000 

7-326 

625-4 

2-796 

22,500,000 

7-352 

692-0 

2-840 

23,500,000 

7-371 

638-9 

2-869 

28,700,000 

7-375 

745-0 

2-872 

Introduction to Astronomy, 

Cecilia Payne-Gaposchkin, 

1954, pp. 210, 220. 




Distance from 


Period— P. 


Planet-D 

log D 

Earth days 

log P 

Kilometres 




Satellites of the planet Saturn 


185,700 

5-269 

0-942 

1-974 

238,200 

5-377 

1-370 

0-137 

294,800 

5-469 

1-888 

0-276 

377,700 

5-577 

2-736 

0-437 

527,500 

5-722 

4-517 

0-656 

1,223,000 

6-087 

15-945 

1-203 

1,484,000 

6-171 

21 -276 

1-328 

3,663,000 

6-552 

79-33 

1-890 

12,950,000 

7-112 

530-44 

2-725 

Satellites of the planet Uranus 


130,360 

5-115 

1-41 

0-149 

191,800 

5-283 

2-52 

0-401 

267,300 

5-427 

4-14 

0-617 

438,700 

6-642 

8-71 

0-940 

586,600 

6-768 

13-46 

M29 

Satellites of the planet Mars 


9,370 

3-972 

0-32 

1-505 

23,500 

4-371 

1-27 

0-104 

Satellites of the planet Neptune 


364,000 

6-549 

5-87 

0-769 

6,391,000 

• 6-732 

359-4 

2-556 


Introdiictim to Astronomy^ Cecilia Payne- Gaposchkin, 
1954, pp. 201, 220, 225, 229. 


Fig. 4 by the line B. Thus logarithmic law 
holds for these ratios. 

The movements of the numerous moons or 
satellites of the planets Jupiter, Saturn, Uranus 
and Mars conform to the same logarithmic law 
as the planets themselves. By plotting, from 
Tables III and IV, logarithms of the periods as 
ordinates, and logarithms of distances from the 
planets as abscissae, straight lines result as 
shown in Fig. 5. It is quite remarkable how 



Fig. 5. Logarithmic relation of the periods and dis- 
tances from the planets of the satellites of Jupiter, Saturn, 
Uranus, Neptune and Mars. 


closely these lines are together, and how 
accurately they conform to the linear' logarith- 
mic law given above. 

It is evident that the dominant force of gravity 
impresses an exact logarithmic relationship bet- 
ween the periods, velocities and distances from 
the centres of revolution of all the planets and 
their satellites. The force and law of gravita- 
tion imposes a logarithmic expression of the 
statistical order of the solar planetary system. 


SUPER-POWER MICROWAVE TUBE 


A HIGHLY powerful CW Microwave tube has 
^ been introduced by Raytheon Company. 
The 4001b., 6 ft. long Super-Power Amplitron 
generates 425 KW. at 72% efficiency. Deliver- 
ing the highest CW. power and efficiency at 
3,000 meg. (S-band)', the SPA can be used to 
advance the output levels of conventional 
radars or other microwave generators in 
industry or medicine. Some new applications 
of this development are also forecast. Its high 
power pen produce phengea in plasma or bio- 


logical specimens and generate free radicals. 
The new developmental tube employs a long- 
lived solid metal cathode that remains at room 
temperature during start-up and even under 
full operating conditions. Another innovation 
is an ogive-shaped output window permitting 
the tube to handle large -amounts of microwave 
power by radiating directly into a radar' 
antenna or other load without being limited by 
wave-guide considerations, — {Jour. Frank, 

1963, 276, 454,) 



76 


r Current 
L Science 
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effect of diffused hydrogen 

ON THE KRONIG STRUCTURE 
OF THE Ni K~EDGE 

The effect of hydrogen diffusion in metals has 
been a subject of wide investigations. As 
early as 1929 Hanawalf^ observed the shifts in 
the Kronig Structure of X-ray absorption 
edge of Pd due to hydrogen diffusion. Recently 
Lewis^ attempted to detect the changes in Ni 
IC-edge and its fine structure due to the presence 
of diffused hydrogen. He diffused hydrogen by 
heating a Ni-foil in an atmosphere of hydrogen 
and could hardly observe any significant change. 
Recent investigations by Janko^ have shown 
that the diffusion of hydrogen in Ni is extremely 
efficient if one diffuses hydrogen by making Ni 
as a cathode in an electrolytic cell containing 
acidulated water in presence of thiourea. With 
this method of diffusion it has been shown that 
Ni loses its. ferromagnetic property, ^ the height 
of the hysterisis loop falls almost to zero. 

The present note describes an investigation on 
Ni K-edge Kronig Structure in a foil in 
which hydrogen was introduced by the above 
method. It is observed that the fine structure 
is considerably suppressed by the presence of 
hydrogen and reappears after hydrogen has 
escaped. 

A bent crystal-transmission spectrograph with 
20 cm. radius was used for the investigation. 
A mica crystal oriented to give 100 first- order 
reflection was used. A Philips X-ray unit 
with a sealed Cu- target tube working at 18 milli- 
amps. and 34 KV. served as a source of X-rays. 
Nickel foil with 2 • 5 thickness was used. This 
arrangement gave Ni K-edge with fine structure 
in about 2 hours time. 

Por electrolysis a current of OT amp. at 3 
volts was run for about 50 hours. Since hydro- 
gen starts escaping fifteen minutes^ after 
switching off the current, the electrolysis was 
continued even after 50 hours and from the Ni 
foil forming the cathode, pieces were cut after 
every 10 minutes to be put as fresh absorber 
samples- in the path of X-rays. 

Following observations are noteworthy : 

Figure 1 shows three curves. Curve (1) is 
the microphotometer trace of the fine structure 
of Ni K-edge, showing three maxima which are 
well known. The K-edge and the fine structure 
in its immediate vicinity could not be recorded 


because of the overlapping of 
arising out of tungsten deposit on the anti- 
cathode. Curve (2) shows the corresponding 
trace for nickel foil filled with hydrogen. Slight 
traces of the original three maxima appear but 
they are not so pronounced as indicated in 
Cirrve (1). In the dispersion used (22 x. u./mm.) 



after hydrogen had escaped. 

hardly any change in the position of the maxima 
could be measured. Curve (3) shows the spec- 
trum of the same foil after it was left for 
about 4 hours. The corresponding maxima now 
reappear. This shows that most of the hydrogen 
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has escaped. Also this confirms the observa- 
tions of Bauer and Schmidbauer'^ that it takes 
nearly 3 hours for a nickel foil containing 
hydrogen to regain completely its original 
ferromagnetic properties. 

The author is grateful to Prof. R. K. Asundi 
and Dr. N. A. Narasimham, Head, Spectroscopy 
Division, for the encouragement given to carry 
out this work. Thanks are du^ to Dr. H. Bauer 
of I. Physikalischen Institut der Universitat, 
Miinchen, for sparing some Ni-foil and to 
Dr. V. M. Padmanabhan for the X-ray unit. 
Spectroscopy Division, Amar Nath Nigam. 
Atomic Energy Establishment, 

Trombay, Bombay-28, January 10, 1964. 
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RAYLEIGH SCATTERING OF 662 KeV, 
GAMMA-RAYS FROM DIFFERENT 
ELEMENTS 

The cross-section of 662 KeV. gamma-rays 
elastically scattered from different elements at 
angles ranging from 4® to 12® and 40® to 90® 
has been measured to investigate the 
dependence of Rayleigh scattering. The method 
of measurement at angles greater than 40® was 
similar to the one used previously, ^ whereas 
at smaller angles Rayleigh cross-section was 
obtained by subtracting the calculated Compton 


cross-section from the total measured cross- 
section, since at these angles Compton and 
Rayleigh scattering have almost the same 
energy and it is not possible to distinguish 
between them. In the angular range 15® to 30® 
the energy of Compton scattering is close to 
that of Rayleigh scattering and its intensity is 
about ten times the intensity of Rayleigh scat- 
tering for lead and five hundred times for 
aluminium. The elastic scattering is therefore 
masked by inelastic scattering and it is extremely 
difficult to determine R,ayleigh cross-section 
with any significant accuracy. Standing and 
Jovanovich^ have employed special techniques 
to isolate coherent scattering from incoherent 
scattering and have measured Rayleigh cross- 
section of 1-33 MeV. gamma-rays in this angular 
range for lead only. 

The results are given in Tables I and IT 
which give Rayleigh scattering cross-section for 
different elements and the index to the power 
of ‘Zk The index to the power of ‘Z’ at various 
scattering angles was determined from the 
'slope of the cross-section vs. atomic number 
plot on a log-log graph. The errors in the 
cross-section and index to the power of ‘Z' at 
large angles are mainly due to the uncertainties 
in the estimation of the contribution of in- 
coherent scattering whei'eas at small angles the 
errors are due to statistics in counting. 

The results when combined with the previous 
results show that when the scattering, angle and 
therefore the momentum transfer involved in 
scattering process decreases, the index to the 
power of ‘Z’ decreases ; this contradicts the 


Table I 



Scattering angle/ 
Element 


Differential scattering cross- section 
X 10'"“'^ cm.^ per sterad 


Index to the power 
of Z 
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prediction of Franz’s^ calculations which give 
Z3 dependence at all scattering angles but is in 
agreement with those of modified form factor.^ 
Physics Department, M. Singh. 

Panjab University, S, Anand. 

Chandigarh-S, B. S. Soon. 

September 30, 1963. 
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NORMAL, SIMPLE CONGRUENCES AND 
WEAKLY MODULAR LATTICES 

This note deals with normal and simple ele- 
ments in the lattice of congruences of a lattice. 
It is known that the lattice of congruences of 
any lattice is a complete, 2-distributive lattice 
6(L) and hence is pseudo-complemented. Thus 
given any congruence ^ on a lattice L, we can 
talk of its pseudo-complement in 0(L). In this 
note we characterize the pseudo-complement of 
any congruence on a lattice L and establish sets 
of necessary and sufficient conditions for a 
congruence 0 on L to be (i) normal and (ii) 
simple. This in turn enables us to give a 
characterization of weakly modular lattices in 
terms of its congruences. By using these 
characterizations it can be shown that the weak 
modularity of L is a necessary condition for a 
one-one correspondence between the neutral 
ideals and congruences on L. Proofs of all 
results announced here will be appearing in 
a paper to be published shortly. 

Next we deal with weak modularity and 
maximal congruences on a lattice L. Defining 
the weakly modular congruence on any 
lattice L to be that congruence generated by its 
ineffective intervals, we show that the inter- 
section of all maximal congruences on any 
lattice L contains ip in general and equals y> 
when L is semi- discrete. As a consequence of 
this we arrive at a characterization of semi-dis- 
crete weakly modular lattices, viz., a semi- 
discrete lattice L is weakly modular if and 
only if the intersection of all maximal con- 
gruences oh L is the null congruence on L. 
Next we prove that the quotient of a weakly 
modular lattice by a separable congruence is^ 
weakly modular. This enables us to give two 
characterization theorems, viz., any semi- 
^i§cr^te lattice is a direct uiuon of simple 


lattices if and only if it is a weakly modular 
lat'.ice with permutable congruence relations ; 
and any semi-discrete lattice is a subdirect 
union of simple lattices if and only if it is 
weakly modular. 

We next prove that if the weakly modular 
congruence yj on any lattice L is separable then 
LAy; is weakly modular. 

Yet another characterization of weak modu- 
larity is obtained in this note — we prove that 
any semi-discrete lattice is weakly modular if 
and only if the. congruences generated by prime 
intervals of L are minimal elements of 6 (L). 

Next we show that in general the intersection 
of all maximal congruences on any lattice L 
contains the sum of all minimal non-separable 
congruences on L and give an example of a 
modular lattice with non-separable minimal 
congruences. Thus we have : the intersection of 
all maximal congruences on any modular lattice 
is not in general the null congruence on L. 

Mathematics Dept., Iqbalunnisa. 

University of Madras, 

November 4, 1963. 


3-AMINOQUINAZOLINONES AND 
THEIR DERIVATIVES 

3, 4-DiHYDRO-3-aminoquinazolin-4~ones were pre- 
pared by refluxing a mixture of the appropriate 
quinazolinone and hydrazine hydrate, and 
removing the unreacted material by washing 
with alkali. Thus were obtained 3-amino- 
quinazolinone (m.p. 204% reported^ 203-05®), 
2-methyl-3-aminoquinazolinone (m.p. 146-48®, 
reported^ 147-48°), 2-methyl-3-amino-6-nitro- 
quinazolinone (m.p. 221-23°, reporteds 208-09°), 
2-methyl-3, 6-diamino-quinazolinone (m.p. 224- 
26° ) , 2-methyl-3-amino-5-chloroquinazolinone 
(m.p. 156-57°), 2-methyl-3-amino-6-chloroquina“ 
zolLnone (m.p. 169-71°), and 2-methyl-3-amino- 
7-chloroquinazolinone (m.p. 186-88°). The 3,6- 
diaminoquinazolinone was also prepared by 
reduction of 2-methyl-3-amino-6“nitroqUiinazo- 
linone with zinc and aqueous sodium hydroxide. 

Reaction of these aminoquinazolinones with 
potassium cyanate and potassium thiocyanate, 
under acidic conditions, yielded the correspond- 
ing ureido- and thioureido-quinazolinones. 
Arylidene derivatives were obtained on con- 
densing the aminoquinazolinones with aldehydes 
in the presence of acetic acid, pyridine or 
pyridine-piperidine mixture. Acylation of the 
aminoquinazolinones with acid anhydrides or 
acyl chlorides and pyridipe gav^ the acylaming- 
quinazoliixop^s, 
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Diazotization of 3, 4-dihydrO"3-aminoquinazo- 
line-4-one, and 3, 4-dihydro-2-methyl-3-amino- 
quinazolin-4-one with sodium nitrite and hydro- 
chloric acid in isopropanol or in water yielded 
the corresponding quinazolin-4-ones. 

A few typical experiments are described 
below. 


tion (100 ml. ; 5%). The clear brown solution 
thus obtained was charcoaled, filtered and 
acidified with acetic acid. The crude 5-chloro- 
2“methylquinazolin-4-one (14 g.) thus obtained 
was recrystallized from aqueous acetic acid ; 
m.p. 288-90°. Found : N, 14*4 ; Calc, for 
CgH^ClNoO : N, 14*4%. 


Substituted Aminoquinazolinones 


R.^ 

I CO Ro 


*/\/\/\ 

N Ri 


No. 

Ri 

R2 

R 3 R 4 

Rs 

m.p. 

literature 

Remarks 

I 

H 

NHCONH 2 

H H 

H 

219-21° d 



TI 

F 

NHCSNHo 

H H 

H 

173-75°d 



III 

H 

NHCOCIIa 

H H 

H 

168-70° 


Shrinks at 1 20 -25 in a 

IV 

H 

NHCOCH2CH3 

H H 

H 

104-07° 


sealed tube 

V 

H 

N = CH.C6H5 

H H 

H 

126-28° 

129°^ 


VI 

H 

N^CH.CgHiOCHa ( 4 ) 

H H 

H 

131-33° 



VII 

H 

N = CHCoH40H (2) 

H H 

H 

205-07° 

205°® 


VIII 

H 

N = CHCcH's(OK)(OCH 3 )( 4 . 3) H H 

H 

188-91° 



IX 

H 

N = CH-C = C H-CH = CH-NH 

H H 

H 

206-08° 



X 

CHs 

1 ' 1 
NHCONHo 

H H 

H 

231-32° d 



XI 

CHa 

NHCSNHo 

H H 

H 

183-85° d 



XII 

CHa 

NHCOCHs 

H H 

H 

176° 

176-5°^ 


XIII 

CHs 

N^CH-CeHg 

H H 

H 

183-84° 

187° * 


XIV 

CHs 

N=CH.C 6 H 40 CH 3 ( 4 ) 

H H 

H 

174-76° 



XV 

CHs 

N=CH.C6H40H (2) 

H H 

H 

164-66° 

17108 


XVI 

CHs 

N=CHC 6 H 3 ( 0 H)( 0 CH 3 ) (4, 3) 

H H 

H 

206-09° 

215-16°® 


XVII 

CHs 

N = CH-C = CH-CH = CHNH 

H H 

H 

214-16° 



XVII I 

CHs 

j 1 

NHCONHo 

Cl H 

H 

215-20° d 


Shrinks at 200*^ 

XIX 

CHs 

NHCSNHa 

Cl H 

H 

182-84° d 



XX 

CHs 

N-CH.CeHtOH ( 2 ) 

Cl H 

H 

207-09° 


Shrinks at 190^ 

XXI 

CHs 

NHCONH2 

H NO2 

H 

273-74°'d 



XXII 

CHs 

NHCSNH 2 

H NO 2 

H 

264-66° d 



XXIII 

CHs 

N^CH.CeHs 

H NO2 

H 

173-75° 



XXIV 

CHs 

N = CH.C6H40H (2) 

H NOo 

H 

216-18° 



XXV 

CHs 

NHCOCHs 

H NHCOCHs 

H 

254° 



XXVI 

CHs 

NHCONHo 

H Cl 

H 

234-36° d 



XXVII 

CHs 

NHCSNH 3 

H Cl 

H 

191-2° d 



XXVIII 

CHs 

N = CHCeH40H (2) 

H Cl 

H 

184-86° 



XXIX 

CHs 

NHCONH2 

H H 

Cl 

268° d 



XXX 

CHs 

NHCSNH2 

H H 

Cl 

174-76° d 



XXXI 

CHs 

N = CHC6H4.0H (2) 

H H 

Cl 

221-22° 




5“ChIoro-2-methylqumazoZin-4-one.— 6~ChlorO'- 
N-acetyl-anthranilic acid (17 g.) and acetic 
anhydride (40 ml.) were refluxed for 3 hours. 
Excess of acetic anhydride and the acetic acid 
formed were distilled off in vacuo. The residue 
was allowed to react with liquor ammonia 
(50 ml.); the reaction mixture was boiled and 
y^ndered alkaline with sodium hydro3?ide solu- 


5-Chloro-2-methyl-3-aminoquina2:olin-4~one.— 
5-Chloro-2“methyl-quinazolin-4-one (4 g.) and 
hydrazine hydrate (15 ml.) were refluxed for 
4 hours. The solid obtained on cooling was 
filtered and triturated with sodium hydroxide 
solution (50 ml. ; 5%). The residue (2*7 g.) was 
crystallized from aqueous methanol ; m.p. 156-57°, 
Found ; N, 20*2 ; CbIc. toT.C^UfW^O : N, 20-6%, 
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S-‘ThioureidoQUinazolm~4:~one. — To a concen- 
trated solution of 3-aminoquinazolin“4-one (4 g.) 
in 4 N-hydrochloric acid (10 ml.)} an aqueous 
solution of potassium thiocyanate (4 g.). was 
added slowly and then the reaction mixture was 
kept at 60° for 30 min. 3, 4“Dihydro-3-thio- 
ureidoquinazolin-4-one, which precipitated on 
cooling, was crystallized from aqueous alcohol, 
m.p. 173-75° d. Found: N, 25*2; Calc, for 
CgHgN^OS : N, 25-4%. 

S-Ureidoquinazolin-i-one. — It was prepared by 
a procedure similar to the one described for 
3“thioureido-quinazolin-4“One ; m.p. 219-21° ch 
Found : N, 26*9 ; Calc, for C 9 HsN 40 o : N, 27*4%. 

Z-BenmliminQ-‘2-methylquinazolin‘-4.-one. — To 
2-methyl-3-aminoquinazolin-4-one (1 g.) in 
alcohol (10 ml.) and acetic acid (0*5 ml.) 'was 
added benzaldehyde (Ig.), and the mixture 
refluxed for 1 hr. The pale-yellow benzalimino 
compound which precipitated out was crytai- 
lized from aqueous ethanol, m.p. 183-84° 
(reported-i 187°). Found: N, 16*0; CiqH^ 3 N 30 
requires : N, 16*0%. 

Diazotization of 2-methyU3-aminoquinazolin-- 
4-one. — To an ice-cold stirred suspension of 
2“methyl-3-aminoquinazolin-4-one (4 g.) in 
water (20 ml,), isopropanol (25 ml.), and hydro- 
chloric acid (4 ml.), a solution of sodium nitrite 
(2 g.) in water (8 ml.) was added dropwise. 
The reaction mixture was allowed to come to- 
room temperature, and after 5 hr., the 2-methyl- 
quinazolin-4-one obtained was ..filtered and 
crystallized, m.p. 230-32° ; hydrochloride m.p. 
315-18° d ; there was no depression in melting 
points on admixture with authentic samples. 

We' are deeply grateful to Prof. D. K. 
Banerjee, Indian Institute of Science, Bangalore, 
for some of the elemental analyses. 

Research and Development (Miss) V. S. Dighe. 

Division, S. Somasekhara. 

Sarabhai Chemicals, G. BagavAnt. 

Baroda, December 5, 1963. S. L. Mtjkherjee, 
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the Editor [ « 

AN ALKALOID COMPONENT OF 
SENECIO NUDUCOILIS 
The genus Senecio, family Compositae, is of 
special interest, since the plants belonging to 
it contain alkaloids which possess the charac- 
teristic property of producing liver disorders 
including liver tumours. Further, these alkaloids 
have a special structural feature and hence are 
called pyrrolizidine alkaloids. They do not give 
characteristic colour reactions by which they 
could be detected. They are also present in 
other genera of plants like Crotalaria, Helio- 
tropium, Trachalanthus and Trichodesma. 
Because of their original discovery in Senecio, 
they are called Senecio bases. 

The plants earlier attracted attention as 
cattle poisons producing liver disorders in 
grazing animals. More recently the high inci- 
dence of various liver disorders in children is 
being attributed to the use of herbal medicines 
which probably contain these alkaloids.. Con- 
sequently there is. considerable interest in the 
study of plants belonging to these genera. 

SeTiecio nuducoilis is reported to grow abun- 
dantly between 5,000 and 10,000 ft. over the 
Himalayas and seems to have been used as a 
vegetable drug in rural areas. Since this plant has 
not been examined before and since it is fairly 
widespread and largely used, it has now been 
taken up for examination. The small amount 
collected in Kashmir in 1959 could be used only 
for a preliminary study. The sample , consisted 
of the whole plant including roots. It gave a 
satisfactory test for the presence of alkaloids. 

A dried sample (100 g.) of the whole plant 
was. extracted with methanol in • a soxhlet 
extractor. Methanol was removed under 
reduced pressure, the residue taken up. in 
chloroform and the chloroform solution 
extracted with 1% hydrochloric acid several 
times. The, acid extract was made alkaline with 
dilute ammonia and the basic component trans- 
ferred to chloroform. The extract was dried 
over anhydrous sodium sulphate and the solvent 
was distilled off. The yield of the residue was 
0*05%, m.p. 120-45°. On crystallisation from 
methanol twice, it was obtained as colourless 
prisms, m.p. 213-15° (d), [a]-103*4 (CKCl^)-. 

The nitrate was easily obtained by treating a 
solution of the base in methanol with dilute 
nitric acid followed by addition of ether and 
cooling in ice. It separated as colourless needles, 
m.p. 205-07°. The methiodide was prepared 
by heating the methanolic solution with methyl 
iodide in a sealed tube ; concentration of the 
solution and cooling yielded pale yellow prisms^ 
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m.p. 226-28® (d). The perchlorate was obtained 
as colourless stout prisms m.p. 240-42° (d). 

The elemental analysis of the base and its 
salts indicate that it does not agree with any 
of the known Senecio alkaloids. Its infra-red 
spectrum indicates the following groups : 
3650 cm.-!^ (OH), 1710 cm.'i (CO), 1380, 1360 
and llSOcm.'i (isopropyl). The spectrum does 
not show bands of good intensity in the low 
frequency region, which are considered charac- 
teristic for some of the Senecio alkaloids, viz.^ 
seneciphylline, senecionine, riddelliine and 
retrorsine.i - Based on the above data, the com- 
pound from Senecio nudncoiUs is considered to 
be a new alkaloid; its exact nature is under 
investigation. 

Department of Chemistry, K. Aghoramurti, 
University of Delhi, T. R. Rajagopalan, 

Delhi-6, November 23, 1963. T. R. Seshadri. 


1. Adams, R. and Govindachari, T. R., /. Awer. Chem, 

Soc.. 1949, 71, 1180 and 1956. 

2. - and Giauturco, M., Ibid., 1956, 78, 5315. 


EFFECT OF COBALT NITRATE ON 
THE ISLETS CELLS AND BLOOD 
GLUCOSE LEVEL IN NORMAL 
ALBINO RATS 

The present work was. taken up as there are 
conflicting reports in the literature regarding 
the eifects of cobalt compounds on the blood 
glucose leveld in (1) normal, (2) depancreatized 
and (3) experimentally induced hyperglycaemic 
animals of various species ; and also on the 
histophysiologic changes in the islets of Langer- 
hans. 

Histological studies revealed species varia- 
tions in the cytoarchitecture of pancreatic 
islets, e.g., in some of the species there is a 
preponderance of y5-cells, in some, a-cells, 
whereas in others there are only a-cells. The 
maintenance of blood sugar level in these last 
species requires to be investigated in the light 
of the discoveryi that a-cells of the Islets 
are the source of glucagon, a hormone which 
has a hyperglycaemic action. 

The role of glucagon on carbohydrate 
metabolism, blood sugar constancy, protein and 
fat metabolism and its relation to insulin and 
other hormones in different experimental animals 
have been reported.^'is Experiments using 
alpha-cytotoxic agents like cobalt compoimds 
and sulphonyl urea derivatives, etc., have also 
been reported. Their effects were studied on 
the blood glucose and hepatic glycogep in normal 
^n‘d hyperglycaemic ahimals,2o-2^ 


In our experiments adult albino rats were 
chosen as the subjects and cobalt nitrate was 
used as the alpha-cytotoxic agent. 

Ten adult albino rats of both sexes (weights 
ranging between 190 and 270 gm.) were chosen 
in this experiment. They were isolated from 
the other rats one week before the experiment 
and were kept on the usual laboratory diet, ad 
libitum, consisting of bengal gram, lucerne, etc. 
The initial blood sugar levels in all the rats 
were determined on fasting conditions according 
to Folin and Wu’s photometric method, using 
Spectronic ‘20’ (blood being obtained by direct 
puncture of the heart). 

Cobalt nitrate 10 mg./kg. body weight in 
distilled water was given by intraperitoneal 
route to each of the experimental animals in 
the fasting state. A few of these showed 
signs of toxicity such as lethargy, dur- 
ing the first few hours, after the injection. The 
same daily dose of 10 mg./kg. of cobalt nitrate 
through the same route was repeated for 20 
days. The weights of rats were taken every 
7th day for 20 days. On the 21st day, final 
blood glucose levels were determined and the 
animals were sacrificed for the histopathologic 
examination of islets of pancreas, liver and 
kidneys. 

In four rats blood could not be obtained on 
the 21st day and autopsy revealed evidence of 
haemorrhage into the pericardium. 

Table I 

Body Blood 


d 

Sex 

weight 

sugar level 

% increase 

Initial 

gm. 

Final 

gm. 

Initial 

mg.% 

Final 

nig.% 

i 

- or 

•decrease 
in 

blood sugar 

1 

F 

196 

197 

94 

78 

f-16-6) 

2 

F 

206 

218 

106 

80 

^26) 

3 

F 

199 

207 

82 

80 

(- 2-4) 

4 

F 

242 

227 

70 

Blood could not be taken 

5 

F 

203 

208 

73 

70 

(- 4-1) 

6 

F 

235 

211 

89 

80 

(-10-n 

7 

F 

212 

195 

77 

Blood could not be obtained 

8 

M 230 

230 

83 

63 

(-24) 

9 

M 272 

253 

83 

Blood could not be obtained 

10 

M 250 

:42 

82 


do. 


From the results shown in Table I, it can be 
observed that cobalt compounds reduce the blood 
sugar level. The mechanism of action of these 
compounds can be assessed only after correlating 
the above biochemical results with those of the 
histophysiologic findings of a-cells of the islet^ 
in the cobalt-treated animals. 
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DETERMINATION OP BAYTEX IN 
BIOLOGICAL MATERIALS 

Baytex^ (S 1752 or Bayer 29 493) which is 
0, O-dimethyl-O, 4-(methyl-thio)-3-methyi phenyl 
thiophosphate I is a pesticide recently synthe- 
sided and its ultra-violet and infra-red spctro- 
photometric studies have been reported.^ Inci- 
dence of poisoning by pesticidal formulations 
containing Baytex has created a need for a 
method by which Baytex in biological materials 
pould be determined. 


In the present ultra-violet spectrophotometric 
and colorimetric methods, Baytex is determined 
as 4-(methyl-thio)“m-cresol II, the phenol 
derived by hydrolysing Baytex. 

Briefly, the principal steps in the methods? 
are (1) isolation of I by steam distillation and 
extraction, (2) hydrolysis of I and extraction 
of II and (3) chromatographic clean up and 
determination of II. 

Ultra^-violet spectrophotometric method. — II in 
0*02 N NaOH solution is determined by the 
ultra-violet spectrophotometric measurement at 
the strong absorption peak at 259 nxu. Beer’s 
law is followed in the range studied, u.ia:., 0 to 
55 p.p.m of Baytex. 

Colorimetric method. — II is coupled with 
diazotised sulphanilic acid at pH 11*4 and the 
resulting azo-dye is determined at 500 
Beer’s law is followed in the concentration 
range of 0 to 50 p.p.m. of Baytex. This colori- 
metric method is applicable for .the detection 
and semi- quantitative determination of Baytex 
at sub-microgram level on paper chromatogram. 

Recovery experiments show promising results. 
These methods can be adapted for the routine 
determination of Baytex in other fields of 
analysis such as residue analysis. 

The detailed paper will appear elsewhere. 

State Forensic Science, A. Irudayasamy. 

Laboratory, A. R. Natarajan. 

Madras-3, November 12, 1963. 
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ACIDS IN GARCINIA CAMBOGIA 

The dried rind of the fruit of Garcinia cambogia 
or Malabar Tamarind is used in fish preservation 
by the “Colombo curing” method. The organic 
acids present in the fruit have been held 
responsible for the bacteriostatic effect of the 
pickling medium by lowering the pH.i However, 
the organic acids have been mistakenly identi- 
fied in the past as tartaric and citric acids.^'2 
Although two acid spots show up on paper 
chromatograms, very near to tartaric and citric 
acids, there is always a significant small dif- 
ference in the R^’s in all solvent systems. The 
acids fail to answer the cream of tartar test for 
tartaric acid and pentabromacetone test for 
citric acid. Analysis of the fruit juice by use 
of a formate column according to the technique 
of Palmers had shown the largest peak to be 
in the citric region. But the fraction in this 
peak failed to apswer tests for citric, iso-citric^ 
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malonic and pyruvic acids, which comprise this 
peak (Dr. H, B. Vickery, private communica- 
tion) . 

A close connection was found to exist between 
the two acid spots found on chromatograms. 
On saponification of the acid mixture with 
excess alkali and passage through a column 
of ion exchange resin (Zeocarb 215), the eluate 
showed only one spot (lower) on chromato- 
grams. On evaporation of the eluate, more and 
more of the second spot (upper) started show- 
ing up, and, after complete evaporation and 
drying in a vacuum oven at 80° C. for 8 hours, 
only the upper spot was seen. The solid obtained 
answered characteristic tests for lactones. Thus, 
it is seen that the two acid spots are only that 
of a 7 -hydroxy acid and its lactone and not 
tartaric and citric acids. 

The crystalline lactone (recrystallised from 
ether), had m.p. 170° C. Both lactone and acid 
are strongly optically active ; for lactone 
(oc)^20 4- 100. From some of the data 

collected so far — equivalent weight 68, molecular 
weight about 203, basicity (by Ostwald’s con- 
ductivity method), 3, we suspect the acid 
is dihydroxy-tricarballylic acid or hydroxy 
citric acid. This acid has not been conclusively 
proved to exist naturally so far, although some 
claims have been made in the past.-^'® In one 
of them,® the acid was later proved to be quinic 
acid.7 Moreover, the amount of acid present in 
this fruit is to the extent of about 30% on 
dry solids, as compared to only traces in the 
materials reported earlier. 

The authors are grateful to Dr. D. S. Bhatia 
for valuable discussions and to Dr. V. Subrah- 
manyan, and Dr. A. Sreenivasan, for their* keen 
nterest in the work. 

IJentral Food Technologi- Y. S. Lewis. 

cal Research Institute, S. Neelakantan. 

dysore-2, C. Anjanamurthy. 

August 16, 1963. 

Note added to proof : Since writing this note, 
he work of Griebel'*’’^^ on the presence of an 
-h) allo-hydroxycitric acid lactone in Hibiscus 
abaoriffa has been brought to our notice. V/e 
ave now identified our acid as (— ) hydroxy- 
itric acid, the diastereomer of hibiscus acid. 
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OPTICALLY POSITIVE CORDIERITE 

FROM GAUHATI-SHILLONG ROAD, 
KHASI hills, ASSAM 
CoRDiERiTE and sapphirine-bearing bictite 
granulites have been described by Ghosh (1952) 
and Ghosh and Saha (1954) in the gneissic 
complex of Nongmaweit plateau in the Nong- 
stoin State of Khasi Hills, Assam. According to 
Ghosh and Saha (1954), both optically positive 
and negative cordierite have been met with in 
the same section. Optically positive cordierites, 
though once considered somewhat rare, have 
been reported from several localities in and 
outside India in the Archaean crystalline com- 
plex. The main Indian occurrences of optically 
positive cordierite are from Madura (Krishnan, 
1924), Travancore (Chacko, 1916), Vizagapatam 
(Walker and Collins, 1907 ; Mahadevan and 
Sastry, 1948), Srikakulam (Raghava, Rao, 1953 ; 
Srirama Rao and Raghava Rao, 1954), and 
from various parts of Mysore (Radhakrishna, 
1954). Specimens of cordierite biotite gneiss 
from Gauhati- Shillong road in Khasi hills, 
Assam, collected by S. Narayanaswami, Geologi- 
cal Survey of India, and studied by the author 
are found to show optically positive cordierite 
in association with optically negative cordierite, 
as recorded previously by Ghosh and Saha 
(1954) in the adjacent part of Nongstoin State. 

The cordierite-biotite gneiss occurs as a 
lenticular band, about 100-200 ' feet wide, 
traversing through biotite gneiss country rock 
between milestones 22/4 and 22/5 on Gauhati- 
Shillong road. The rock is a medium-grained 
dark-coloured biotite-rich gneissic grariulite 
traversed by lenticular veins of pale pink 
felspathic granite. The cordierite occurs . as 
violet-blue gi’ains ranging in size from 2 to 
5 mm. Coarse aggregates of cordierite are seen 
at the contact of felspathic granite traversing 
the biotite gneiss. 

Microsections of the rock reveal an irregular 
xenoblastic aggregate of plagioclase (andesine), 
microcline, quartz, cordierite, and flakes of 
biotite, muscovite and chlorite, together with 
opaques and zircon. The rough modal estimate 
from a few thin sections indicates about 35% 
cordierite, 35% plagioclast (andesine), 5% 
microcline, 10% quartz, 10% biotite, 3% 
muscovite and 2% opaques and accessories. 


Letters to 

optical properties of the cordierite are : 

IridLices a l-SSS ± *002 
// 1-543 ± -002 
7 1-546 ± -002 
7 — a 0-008 
2V(±) 86°-88° 

CGterniination of the optic axial angle on the 
FecLerov Stage on more than a dozen grains 
show tliat the optic sign in the majority of 
cases is positive, though a few sheared grains 
are found to be negative. Typical hexagonal 
twiouing of cordierite is not present, but a 
faint lamellar twinning is seen in a few grains. 

Tile mineral shows numerous pleochroic 
haloes around tiny grains of zircon, as well as 
the typical alteration to pinite and chlorite along 
cracks (Fig. 1), The pinitic alteration following 
radial network of cracks is a characteristic 
feature towards the contact of cordierite-rich 
layer* with plagioclase-rich layer (Fig. 2). 


the Editor f 
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Khasi hills might yield a clue to the relation 
of the optic sign of the mineral with the 
chemical composition. Folinsbee (1941) observed 
that alkalies have a pronounced effect on the 
optical properties of cordierite. The seggrega- 
tion of cordierite in the present occurrence, 
along contacts of granite veins, might point to 
introduction of alkalies during metasomatic 
recrystallisation. A detailed chemical and 
petrological study of the cordierites from Khasi 
hills will help to confirm this relation and to 
throw further light on the problems of wide 
variations in the optical properties of this 
important rock-forming mineral. 

The author is indebted to C. Karunakaran, 
Geological Survey of India, for pointing out to 
the occurrence of the mineral on Gauhati-Shil- 
long road, and to the Director-General, Geologi- 
cal Survey of India, for laboratory facilities. 



Fig. 1 

C, Cordierite 
M, Magnetite 



H , Pleochroic Halce ; 
P, Pinite 


F, Plagioclase 
Mi, Mica ; 


Xhi© variation in the optic sign of cordierite 
irx different grains previously recorded from the 
cordiex-ite-bearing granulites of Nongstoin area 
by Grlaosh and Saha (1954) is a noteworthy 
feature, which has been confirmed in the present 
occurrence on Gauhati-Shillong road* Krishnan 
(1924) felt that the change in optic sign result- 
ing irr the positive optical character of cordierite 
was probably due to isomorphous replacement 
of 3VtgO by FeO. This view, however, did not 
receive support from the recent study of 
cord-ierites from Vizagapatam (Mahadevan and 
Sastry, 1948) and Srikakulam (Srirama Rao 
aridl Ptaghava Rao, 1954). The presence of both 
critically positive and negative cordierites in 
tjb-e cordierite-bearing granulites and gneisses of 


Shillong, P. Lakshmi Narayanaswami. 

August 12, 1963. 
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SOME OBSERVATIONS ON 
BASICLADIA CHELONUM (COLLINS) 
HOFFMANN AND TILDEN 

The genus Basicladia (Hoffmann and Tilden, 
1930) is not uncommon on the carpace of fresh- 
water turtles in the American continent. The 
alga has also been reported from China and 
Japan but so far there is no record of its occur- 
rence in India. It has recently been collected 
from the Water Works at Kanpur. 

The alga grows on the side-walls and cross- 
bars of one of the channels. The water level 
in the channel rises and falls and the alga is 
therefore immersed or exposed at intervals. It 
however remains moist due to splashing of water. 
This shows that the significant feature here is 
the amphibious habit as suggested by Tilden 
(1935) and there is no intimate association bet- 
ween the alga and the freshwater turtles as is 
at present assumed (Tiffany, 1951), It seems, 
a coincidence that it was so far reported on the 
carpace of turtles only. 



The characteristic feature of the alga is the 
heterotrichous habit. A detailed examination of 
the material shows the presence of a distinct 


and well- developed prostrate system of rhizoidal 
branches. These are crisp and readily break 
into parts during examination (Figs, 1-4). The 
erect filaments, 15-30 m at the base and 40-60 ^ 
above, originate from the prostrate rhizoidal 
branches and are normally unbranched or 
rarely forked at the base (Figs. 2-4). 

Zoospore formation takes place in large 
numbers from ordinary vegetative cells or zoo- 
sporangia up to 60 At broad and up to 160 A^ long. 
These are liberated through pore or pores in. the 
lateral wall (Figs. 5-7). Liberation of zoospores 
begins early in the morning and may continue 
till late in the afternoon. 

Three species of Basicladia have been 
described, B. crassa, B. chelonum and B. sinen^ 
sis. The form in question differs slightly from 
B. chelonum in the filaments and sporangia 
being slightly broader. Britton and Tiffany 
(1951) however recorded B. chelonum from 
Illinois, in which filaments may sometimes be 
up to 120 At- broad. The alga may be described 
as B. chelonum. 

The alga is of interest as it is one of the fev/ 
heterotrichous Cladophorales. A detailed life- 
history is under study. 

Christ Church College, A. B. Gupta. 

Kanpur, June 14, 1963. D. N. Jha. 


* The alga forms part of a collection made during 
investigations on the control of algae in a Scheme of the 
Scientific Research Committee, U.P, 
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CHROMATOGRAPHIC DETECTION OF 
SOME TRACE ELEMENTS IN LEAVES 
OF SUNFLOWER (HELIANTHUS 
ANNUUS) PLANT 

The extraction and identification of trace ele- 
ments from plants requir'e a very accurate and 
dependable method in view nf their presence 
in exceedingly minute quantities. One such is 
the paper chromatographic method, which has 
been widely applied in ore analysis.! The 
present study deals with the application of this 
technique to the detection of inorganic con- 
stituents in plants. 
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Table I 


SI. 

No. 

Solvent mixture 

Spraying 

reagent 

Metallic 

cation 

R.F. values 

Authors 

Brustall 

1. 

N-butanol, saturated with 

Dithiozone 

Cu 

0-2 

0*2 


3 N HCl 





2. 

Glacial acetic acid ‘contain- 

Alcoholic Alizarine and 1 

Fe 

0-78 

0-8 


ing 25% (V/V) of dry 

then exposed to > 





methyl alcohol 

ammonia vapours J 

Al 

0-36 

0-33 

3. 

Acetone containing 5% of 

Alcoholic Alizarine con- ] 





water and 8% of con. 

taining 0*1% of j 

Mn 

0-31 

0-3 


hydrochloric acid 

Rubeanic acid and [ 






1% of Salicylal- | 

Zn 

0-91 

0-9 



doxime J 





Leaves from two weeks old Sunflower 
(Helianthus annuus, Linn.) plants were collected, 
dried and they were ashed at 600° C. The ash 
was dissolved in 2 N hydrochloric acid. The 
solution was evaporated to dryness and the 
residue was again treated with 5 ml. of con- 
centrated hydrochloric acid and the final volume 
was made up to 25 ml, with distilled water. 
The resulting ash extract was subjected to 
‘chromatographic analysis for' trace elements 
witliout any further treatment. 

An ascending type of chromatographic 
technique with Whatman No. 1 filter-paper of 
33 cm. square was used. 0*1% solutions of the 
chlorides of copper, iron, aluminium, zinc and 
manganese were prepared for referencing. Both 
the solutions, the test and the reference, were 
simultaneously chromatographed on the same 
paper. The R.F. values with different solvents; 
were determined. The results are given in 
Table I along with the R.F. values by Brustall 
et al.2'3 

The authors consider that the paper chromato- 
graphic technique could be used with con- 
venience for the detection of inorganic cations 
in plants. 

'Department of Botany, P. M. Swamy. 

. Sri. Venkateswara University 1. M. RAq. 

College, Tirupati, October 22, 1963. 
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FRUIT ROT OF EMBLICA 
OFFICINALIS GAERTN. CAUSED BY 
PESTALOTIA CRUENTA SYD. IN 
INDIA 

‘Anvala’ {Emblica officinalis Gaertn. syn. 
Phyllanthus emblica L.) occurs throughout 
tropical and subtropical India. Its fruits are 
the richest source of vitamin C and they have 
tremendous medicinal values in dysentery, 
jaundice, dyspepsia, scurvy, anaemia -and inflam- 
mation of the eye. 

A fruit-rot disease of Emblica offcinalis was 
observed in the local market during November 
1962. Consistent isolations from the diseased 
fruits invariably yielded a pathogenic species 
of Pestalotia. The spots on the fruits were 
mostly irregular and brown in colour. The 
disease usually starts as a brownish discoloura- 
tion on the fruit surface, which develops slowly. 
Later the spots become mummy brown^ and 
the skin around them develops light brown 
colouration. At a relatively later stage the 
infected region becomes covered with white 
fluffy aerial growth of the fungus. The internal 
part of the diseased fruit shows a dry, dark 
brown area. Isolations from it invatiably 
yielded a species oif Pestalotia showing the 
following characters : — 

Hyphae branched, septate, hyaline, 4-6 in 
thickness. Acervuli black and gregarious. 
Conidia fusiform, 5-celled, 16 • 5-24 x 5 • 5-7 /*. 
Three intermediate cells coloured, versicolorous ; 
upper two umber and lowest olivaceous. 
Exterior cells hyaline. Setul^, usually 2-3, 
rarely 4, 10-18 long, divergent ; pedicels 

usually 4-6 y- long (Fig. 1 ) . On the basis of the 
above morphological characters the fungus is 
iden:ified as Pestalotia cruenta Syd. The culture 
has been deposited at the Commonwealth 
Mycological Institute, Kew, Surrey, England, as 
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No. 100476 and at Plant Pathological Laboratory 
of our Department. 



Fig. 1. Photomicrogi'aph showing conidia of Pesialoiia 
criienta. 

The organism could not infect healthy 
uninjured fruits but the pathogenicity of the 
isolate was established by inoculating healthy 
fruits by Granger and Horne’s method^ as well 
as by inoculating the fruits after injury. 

Cross-inoculations were carried out on fruits 
of guava (Psidium guajava L.), banana (Musa 
paradisiaca L.), mango (Mangifera indica L.) 
and apple (Pyrus malus L.). Suitable con- 
trols were also maintained in all the cases. The 
organism could infect guavas only. 

Pestalotia cruenta is rare in occurrence. 
Guba-^ (1960), p. 174) has mentioned that it 
has been isolated from living leaves of Polypo- 
natum lasianthum Maxim, as well as from 
branches of Prunus persica (L.) Stokes from 
Japan and also from Poincinia (Delonix) from 
Philippine Islands. So far, Pestalotia cruenta 
has not been reported from India. Though 
several other species of Pestalotia are known 
to cause fruit rot of apple, s banana, i guava, 
litchi,2 mango, and sapodilla,^ etc., from 
various parts of the world, no species of this 
genus has been reported on fruits of Emhlica 
officinalis from any part of the world, hence 
it appears to be a new host for this fungus. 

We are grateful to Dr. Hopkins, Director, 
C.M.I., Kew, England, for confirming the 
identity of the fungus. 

Botany Department, R. N. Tandon, 

University of Allahabad, M. P. Srivastava. 

Allahabad, India, October 12, 1963. 
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SODIUM ARSENITE-COPPER 
SULPHATE SPRAY FOR THE CONTROL 
OF CITRUS CANKER 
Citrus canker incited by Xanthomonas citri 
(Hasise) Dowson is of worldwide occurrence 
causing great damage to the citrus industry. In 
India, it is a disease of major importance. 
Several control measures including use of 
antibiotics have been suggested and employed 
all of which so far have remained ineffective. 
Antibiotics, which have revolutionized the 
therapy of human bacterial diseases, have 
generally not shown much promise in case of 
phytopathogenic bacteria. The high cost of the 
antibiotics, loss of potency during storage, deve- 
lopment of resistant strains of bacteria are some 
of the factors which have limited the use of 
antibiotics. 

In our experiments with bactericidal and 
bacteriostatic chemicals against phytopathogenic 
bacteria, we found that sodium arsenite was con- 
sistently active by inhibiting several Xantho- 
monas species at concentrations below 7 /-tg./ml. 
Literature also indicated that sodium arsenite 
had beneficial effect on the growth of citrus 
plants by having stimulatory effect (Liebig et al., 
1959). Consequently, after series of experi- 
mentations, the following spray schedule was 
finalized for testing it against citrus canker. 
100 parts per million of sodium arsenite was 
combined with 100 p.p.m. of copper sulphate in 
water. Resulting mixture was near neutral in 
pH. Plants of Citrus limon (L.) Burm. f. 
(popularly known as lemon or acid lime in 
India) which were heavily infected by X. citri 
were selected in a big farm. Experiments were 
laid out statistically with different numbers of 
sprays and the results were evaluated statisti- 
cally for the control of the disease. It was 
noticed that a. single spray of this sodium 
arsenite-copper' sulphate mixture killed the 
bacteria within a canker tissue, thereby prevent- 
ing further spread of the disease on the neW 
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shoots. Plants receiving three sprays during 
the season had more than 95% healthy leaves 
thereby indicating that the spray mixture - was 
not only an eradicant but also a protectant. 
Infection from the neighbouring control plants 
did not spread into the sprayed plants. The 
data are of extreme significance since for the 
first time with a relatively cheap chemical it 
has been possible to control a bacterial disease 
of major importance. The fruits that were 
borne were clean without any bacterial lesions 
and of good market value. There was. no 
evidence of any phytotoxicity even after 
repeated number of sprays. Detailed paper will 
be published elsewhere. 

We sincerely thank Dr. M. J. Thirumalachar 
of Hindustan Antibiotics Ltd., Poona, and 
Professor W. V. Kotasthane of this Institute for 
valuable advice given from time to time ; and 
Dr. M. V. Desai of B.A. College of Agriculture, 
Anand (Gujarat), for facilities to carry out 
field experiments and for assistance given by 
his staff. 

Microbiology Department, M. K. Patel. 

S.B. Garda College and A, C. Padhya. 

B.P. Bariai Science Institute, 

Navsari, Gujarat State, India, 

November 28, 1963. 

L liebig, Jr. G. F. Bradford. G. K. and Vanselow, 
A. P ; Soil Sd., 1959, 88, 342. 


TELIA OF RUST OF CASTOR ON 
CASTOR 

The rust of castor Melampsora ricini (Biv.- 
Bern.) Passerini is a widespread disease 
wherever castor is cultivated- This rust has 
been known so far after the uredial stage only 
since the time the rust was described by A. de 
Bivona-Bernardi^ in 1813 from Italy. Later on 
the rust has undergone some slight nomenclature 
changes and for all these it was the uredia only 
which was the basis by the previous workers. 

Telia (Melampsora ricini) was collected by 
the author on the cultivated castor plants, 
followed by, on perennial plants of castor in 
the last week of April 1963. The rust normally 
breaks out as uredia first in the month of 
January every year in this part of the country 
and by the end of April the crop would have 
come to a close as regards the harvest of the cap- 
sules is concerned. By then gradual defoliation 
of old leaves would have taken place. The 
telia appeared as very insignificant colourless 
spots many times being outshone by the uredia. 
From the end of April when no more uredial 


pustule appear in the field telia. appear even on 
young leaves. The pustules are smooth sur- 
faced and resemble small pin-heads and are 
amphigenous. Sometimes there will be a 
surrounding chloritic area which is confined to 
dorsal side of the leaf. Telia is found at the 
serrated tips of the leaf margin also. This is 
the first record of the^ telia of this rust on 
castor. Noronha (1952)- while working on 
castor rust in Portugal had reported earlier that 
he could get the telial stage of this fungus by 
artificial inoculations on Euphorbia marginata ' 
and not on R. communis. 

Grateful acknowledgements are due to ; 
Dr. L. G. Kulkerni for his interest and 
encouragement in these investigations. 

Regional Res. V. Ravindra Nath Vembar. 

Pirrcom. - M. Narahari Reddy. 

Indian Council of Agri. Res., 

Himayatsagar P.O., 

Hyderabad, Deccan, June 15, 1963. 


1. Bivona- Bernard! , A., Stir raiiorum in Sicilia 

provenienthnn descriptiones F Fasc. 8, Citado 
em,” Syllog^ Pungortun, 1813. 

2. Noronha, E. de A., “Contribuicao para o estudo 

da Melampsora Passerini em, Portugal, riciniS 
Agronomica Lr/sitana, 1952, 14, 229. 


URADO THELYPTERIDIS SPEC. NOV. 

Uredia amphigena, ut plurimum in pagin super- 
iore, iiregulariter dispersa, vulgo supra nervulos 
vel secundum nervulos, separata, nonnumquam 
inter se coalescentia, aureolutea in jwenili 
conditione, postea, pallide lutea, ovalia vel sub- 
globosa, non-paraphysata, erumpentia, pulveru- 
lenta, irregulariter dehiscentia, subepider- 
malia peridio rudimentario ornata. Uredosporse 
aureo-luteae, nonnumquam praesertin in 
vetustioribus specimibus incolorae, sessiles, 
ovales, tenuibus parietibus praeditae, leves, poris 
germinationis inconspicuis, 11-19 X 20-38 /i 
(ut plurimum 15-17 X 28-34 

Typuis lectus foliis viventibus Thelypterdis 
auritoe (Hook.) Ching. ad Darjeeling, mense 
octobri anni 1961, a R. P. Jha et sociis. Herb. 
l.M.I. 92134. 

The rust was found on the living leaves of 
Thelypteris aurita (Hook.) Ching. in October 
1962, in Darjeeling. 

It apparently bears some resemblance to 
Hylopsora polypodii Magn.^’2 But it shows 
marked differences in having one kind of spores 
(smooth- walled only), inconspicuous germ 
pores and a rudimentary peridium. Further, 
no such fungus has been reported on this host 
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species. Therefore it is treated here as a new 
species. 



Fig. 1. (a) Sori of Uredo thelypleridis on Thelypieris 

aurita. {b) Uredospores of U . thelypteridis. 

Uredia amphigenous mainly on the upper side, 
scattered irregularly, mostly on or along the 
veinlets, isolated sometimes coalescing with each 
other, golden yellow in fresh specimens, later 
may turn pale yellow in few cases of preserved 
herbarium specimens, oval or subglobose, non- 
paraphysate, erumpent, pulverulent, dehiscing 
irregularly, subepidermal with a rudimentary 
peridium ; uredospores golden yellow, some- 
times particularly in older specimens becoming 
colourless, sessile oval, thin-walled smooth, with 
inconspicuous germ pores, measuring 11-19 X 
20-38 A (mostly 15-17 X 28-34 

The author wishes to express his thanks to 
Rev. Fr. Dr. H. Santapau for the Latin diagnosis, 
to Dr. R. P. Jha and party for placing the 
material at his disposal and to Prof. P. N. 
Mehra and Prof. V. Puri for helping in the 
identification of the host. 

Department of Botany, A. S. Yadav. 

Science College, Patna-5, duly 8, 1963. 


1. Ber. Detitch. Hot. (resell, .1901, 19, 582. 

2. Grove, British Bust Fttv^t [Crcdtnales), 1913, 

p. 357. 


IDENTIFICATION OF SUGARS AND 
FREE AMINO-ACIDS IN JUICE OF 
ASSAM LEMON 

The juice of Assam lemon, which constitutes 
about 30% of the fruit, contains 7-2% of total 
solids of which 0-91% are the total sugars. For 
identification of sugars and amino-acids, the 
peeled fruit is extracted in a waring blender 


with sufficient amount of ethyl alcohol so as to 
obtain an 80% (v/v) alcoholic extract of sugars 
and amino-acids present in the juice. It is then, 
filtered and the clear filtrate is used for 
chromatography. The sugars are identified both 
by ascending and descending paper chromato- 
graphy using n-butanol : acetic acid : water 
(4:1:5) as the solvent system and the spots 
are developed by spraying with aniline hydrogen 
phthalate.^ The sugars in the fruit juice and 
standard sugars are run simultaneously. The 
values of the sugars are as given in Table I. 



Table I 



Ascending 

Descending 

Sacrose 

0-21 

0-10 

Glucose 

0-27 

0*20 

F nictose 

0*32 

0-23 


The free amino-acids are identified .using 
n-butanol : acetic acid ; water (4:1:1 and 
4:1:5) as the solvent systems. The spots are 
developed as usual with ninhydrin reagent and 
compared with those developed for standard 
samples of pure amino-acids which are also run 
simultaneously. The are as given in 

Table II. 

Table II 




c -li 


Q 


1. Asparagine 

2. Glycine 

3. Alanine 

4. Glutainic aci M 

5. 7-.A.inino buuric acid 
0. Unidentified spot 


O' 

15 

0*19 

0 

•24 

0 

•20 

()■ 

21 

0-26 

O' 

•32 

O' 

■25 

0 

25 

0*30 

0- 

•38 

0- 

•28 

(!■ 

34 

0*39 

()■ 

•44 

0- 

35 

O' 

42 

O' 48 

0- 

5S 

()• 

•47 

0 

69 

0-71 

O' 

•75 

0- 

70 


The authors wish to express their thanks to 
Dr. B. N. Mitra, Director, for his kind interest 
in the problem. One of us (G. P. S.) expresses 
his thanks to the Council of Scientific and 
Industrial Research for the award of a Senior 
Research Fellowship. 


Regional Research Laboratory, B. P. Chaliha. 
Jorhat, Assam, G. P. Sastry. 

July 26, 1963. P. R. Rao. 


1. Partridge, S. M., Xature, 1949, 164, 443. 
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The Mathematical Theory of Viscous Incom- 
pressible Flow. By O. A. Ladyzhenskaye. 
Translated from Russian by Richard A. Silver- 
man. (Published by Gordon and Breach 
Science Publishers, New York and London), 
1963. Pp. 184. Price $ 9.50. 

The book under review consists of the follow- 
ing six chapters : 

Chapter 1 : Preliminaries. — In this chapter 
some fundamental concepts about function 
spaces and inequalities used in the text are 
introduced. 

Chapter 2 : The Linearized Stationary 
Problems. — In this chapter the following three 
problems have been solved : (i) The motion of 
a rigid body in an infinite flow, (ii) motion of 
a liquid acted upon by volume forces in a 
vessel with rigid walls, whose spatial position 
is varied in a known way, (Hi) motion of a 
liquid between two coaxial cylinders or two con- 
centric spheres rotating with different velocities. 
Using the Hilbert Space Lo (^1), it is proved 
that the linearized equations specifying the 
above problems have unique solutions. 

Chapter 3 : The Theory of Three-dimensional 
Hydrodynamical Potentials. — Here the classical 
method of hydrodynamical potentials, introduced 
independently by Odquist and Lichtenstein, is 
presented. This method has advantage over the 
functional method inasmuch as the former 
method enables the study of differential pro- 
pei'ties near the boundaries also. 

Chapter 4 : The Linear Non- stationary 
Problem. — Here the author, using the functional 
method, proves the existence of the unique 
solution of the linearized Navier'- Stokes equa- 
tions 

Vi-p/\V = -grad. P + f 
div. V = 0 

V]. = 0, V]* = Q(t). 

Chapter 5 : The Non-linear Stationary Pr oh- 
ms. — The basic result proved in this chapter 
"he following: The stationary problems for 
reneral non-linear three-dimensional Navier- 
s equations have at least one laminar 
Dn for arbitrary Reynolds numbers and for 
aries which need not be smooth. Moreover, 
5|Tiopthep th^ furictions describing the 


external forces and boundaries, the better these 
solutions will be. 

Chapter 6 : The Non-linear Non- stationary 
Problems. — This chapter is devoted to the study 
of the boundary-value problem for a general 
system of Navier-Stokes equations, under homo- 
geneous boundary conditions. In the case of 
two-dimensional or axi-symmetric motion the 
pr’oblem admits unique solution in the large. 

Comments. — This portion of the book gives 
come bibliographical notes and compares some 
of the results presented here with the results 
obtcdned by other investigators. 

Additional Comments. — Here some references 
to the papers are noted down which deal with 
non-stationary boundary-value problems and 
which were published during 1960 while this 
book was being edited. 

The reviewer has enjoyed this lucid and clear 
treatment of this rather difficult subject. The 
basic requirements for the understanding of 
the text are provided, however, it is felt that 
a reader will certainly need considerable study 
of functional analysis and basic theory of 
partial differential equations before he can 
really acquire a deep understanding of the 
matter discussed in the book. 

The original Russian text is very carefully 
translated and the printing and get-up are 
excellent. It is a very welcome addition to the 
library of every serious worker in the theory 
of Differential Equations and Fluid Mechanics. 

P. L. Bhatnagar. 


Naturally Occurring Oxygen Ring Compounds. 

By F. M. Dean. (Published by Butterworths), 

1963. Pp. 661. Price 120 sh. 

Oxygen heterocyclic compounds occurring in 
plants have been known and studied from the 
early days of organic chemistry. More recently 
they have assumed considerable importanct-' 
because of their relation with genetics, food 
and medicine. Though books of specialised 
type have been published, there has been none 
like the present one meeting the need of 
advanced students and research worker's in one 
volume. 

Wisely the scope of the book is restricted to 
prominent ring types having only oxygen as the 
hetero element. The first four chapters deal 
with compounds having single rings like furap? 
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and the following four chapters with those 
having two rings like benzofurans and coumarins. 
After a chapter on xanthones there are five 
chapters on the different flavonoids having, the 
0^5 skeleton. Then follows one on isochromenes 
dealing with compounds like phylloducin and 
citrinin, one on complex compounds like 
rotenoids and 3-phenylcoumarin derivatives of 
the wedelolactine type and one on less common 
ring systems in which are included depsidones. 
The last chapter is on the Biosynthesis of these 
oxygen-heterocyclics. An appendix of 15 pages 
contains important matter published after 1961. 
There is an index of plants, micro-organisms 
and other sources and a compound and subject 
index ; an author index has been omitted as 
unnecessary. 

The subject-matter covers a large field. 

Several chapters begin with a discussion of the 
chemistry of the parent nucleus and this is 
followed by that of the individual or groups of 
compounds. The book provides a fund of 

information, and written by one with large 

experience in the field, it contains facts thar 
have been critically appraised and well presented. 
That it is a very valuable addition to organic 
chemical literature and satisfies a real need 
will be clear from the fact that from the time 
it became available in the department of the 
reviewer it has been the one book m.ost 

consulted and read. T. R. Seshadri. 


Mechanical Properties of Engineering Ceramics. 

Edited by W. Wurth Kriggel and H. Palmour 

III. (Interscience Publishers, New York), 1961. 

Pp. viii + 646. Price $ 21.00. 

The publication edited by W. Wurth Kriggel 
and Hayne Palmour III contains proceedings of 
a Conference conducted by the School of Engi- 
neering and College Extension Division, North 
Carolina State College, in collaboration with the 
Office of Ordnance Research, U.S. Army, N.C., 
March 9-11, 1960. 

There are altogether 35 papers airanged 
in five parts, namely, (i) imperfections 
and deformation processes, (ii) thermal stress 
and mechanical properties, (Hi) mechanical 
properties of oxide ceramics, (iv) mechanical 
properties of graphite, and (v) mechanical 
properties of non-oxide ceramics and compo.site 
materials. Discussion notes given at the end 
of most of the papers will help the reader in 
understanding the trend of discussion. The 
observations reported on NboO- whiskers and 
their strength properties are, in view of the 
unusual strength of whiskers, quite important. 


The paper on ‘Fatigue and Ceramics’ contains 
an excellent review which will be quite stimu- 
lating to research workers in this little explored 
field. Mentioning the above two does not 
imply that other contributions are any way less 
important. The scope of the Conference, both 
in the variety of materials and phases of study 
was quite wide, ranging from low-melting 
glasses to highly refractory materials, from 
theoretical conceptions to methods of forming 
and testing of materials. 

The increasingly higher performance demanded 
by designers from materials of construction 
under very exacting conditions and the limita- 
tions of traditional materials such as metals has 
made investigators turn more and more to 
ceramic materials and a few possessing 
remarkable structural properties have been 
developed. This work has been stimulated by 
research on the behaviour of materials other 
than those considered as ceramics such as the 
alkali halides, and the variety of techniques 
used to study them. The conception, scope and 
importance of ceramics have changed so radi- 
cally that persons confined to prewar ideas of 
ceramics are bewildered with the new type of 
products, terminology and designation, engineer- 
ing ceramics being one such, oxide ceramics 
another. Judged with this background, the 
publication of these papers in one volume is 
very welcome. 

In view of the rapid advance that is being 
made in this developing field of research, the 
publication would, for obvious reasons, have a 
somewhat short range importance, since much 
of what is presented would soon be supple- 
mented by new observations even by the 
authors themselves and also by others. In fact, 
no publications of this nature could claim 
better ; it would only be indicative of a stage 
of stagnation, if it was otherwise. 

The book should be of great value to a wide 
section of investigators studying this class of 
materials of great promise. Atma Ram. 

Memoirs of the Society for Endocrinology. 

No. 8 — Quantitative Paper Chromatography of 

Steroids. Edited by D. Abelson and R. V. 

Brooks. (Cambridge University Press, 

London N.W. 1), 1960. Pp. vii -j- 103. 

Price 30 sh. 

Quantitative Paper Chromatography of 
Sterodis edited by D. Abelson and R. V. Brooks 
consists of the proceedings of a symposium held 
in July 1958 related to problems of the applica- 
tion of paper chromatography for the quantitative 
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estimation of steroids. The subject-matters 
dealt with consist of different aspects of 
quantitative estimation by paper chromato- 
graphy and quantitative estimation of different 
steroids separately and in mixtures and bio- 
logical materials. Discussions following the 
presentation of the articles are illuminating. 
This memoir is of great help for organic 
chemists and biochemists who are active 
researchers in the field. D. K. Banerjee. 


The Modern Theory o£ Molecular Structure. 

By Bernard Pullman. (Dover Publications 

Inc.), 1962. 

Dr. Pullman is well known for his contribu- 
tions in Quantum Chemistry and in this trans- 
lation of his introduction to the subject we have 
a clear elementary picture of Valency and 
molecular structure. The undergraduate 
student will find the non-mathematical treat- 
ment an easy path to understanding the current 
approach and the bibliography at the end will 
lead him to a more advanced study. This is a 
welcome publication in paper back at a price 
within reach of the student. 

S. V. Ananta'krishnan. 


General Microbiology, 2nd Edition. By R. Y. 
Stanier, M. Doudoroff and E. A. Adelberg. 
(Macmillan & Co., London), 1963. Pp. xiii -p 
753. Price 50 sh. net. 

The first edition of this book published in 
1958 in U.K. had to be reprinted in 1962. The 
appeai’ance of this new edition is a good proof 
of its contribution to the teaching of Micro- 
biology. 

Referring to the revised edition the authors 
state : “Faced with the task of preparing a 
second edition of General Microbiology, we have 
found it necessary to rewrite completely many 
sections of the book. We have also made one 
major change in organization. . .this change of 
organization has permitted a much more coherent 
and unified development of such topics as ce^l 
structure, metabolism and nutrition.” In result, 
the authors have provided up-to-date infor- 
mation in a masterly fashion in 753 pages. 

The book achieves the objectives set forth 
and its advantages include the proper presenta- 
tion of the material documented with many 
ables, diagrams, chemical equations and photo- 
rap hs. The volume admirably fulfils the 

:quirements of a single volume text-book and 
heartily recommended. J. V. B. 


Physiology and Biochemistry of Algae. Edited 
by Ralph A. Lewin. (Academic Press, New 
York and London), 1963. Pp. xxvii 9:18, 
Price U.S. Dollair-s 32.00 or £ 11-9-0. 

In the modern trends of research on aigar, or-e 
may notice the emphasis shifting more and 
more into an experimental phase. Over a decade 
ago, Fogg had summarised in an admirable and 
concise treatise, The Metabolism oj Ahjee 
(Methuen, 1953), the knowledge then extant in 
that discipline. The scope of the present book 
under' review is far wider and compri.ses ('very 
aspect of phycology barring descriptive phases. 
It clearly sets out what has been achieved so 
far and on what lines it is desirable to orient 
research in future. 

The text is divided into four main parts and 
three appendices. Part I contains 17 chapters 
dealing with various aspects of nutrition and 
metabolism. In this part, the following are 
dealt with : Light reactions in photosynthesis, 
assimilation of COo, photoreduction and aiiaero- 
biosis, respiration, fermentation, heterotrophy, 
enzymes, organic micronutrients, nitrogen fixa- 
tion, nitrogen assimilation, amino- acids and 
proteins, phosphorus uptake and metabolism, 
nucleotides and nucleic acids, sulphur, halogens, 
major cations and inorganic micronutrients. 

Part II has 13 chapters dealing with com- 
position of cells and metabolic products unJer 
these heads : storage products, cell walls, 
mucilages, fats and steroids, sulphactant lipids, 
chlorophylls, carotenoids, phycobilins, tannins, 
silicification, calcification, volatile constituerds 
and extra-cellular products. 

Part III comprises 19 chapters covering physio- 
logy of whole cells and plants. Topics dealt 
with are : permeability, salt and osmtdic 
balance, temperature, invisible radiates, intra- 
cellular movements, gliding, taxes, flagella, 
laboratory cultures, cell division and expansion, 
nuclear-cytoplasmic interactions, polarity, growth 
substances and inhibitors, rhythms, sporulatiou, 
sexuality and biochemical genetics. 

Part IV with 4 chapters deals with physiologi- 
cal aspects of ecology under freshwater alulae, 
soil algas, marine plankton, seaweeds, lichens 
and endozoic algae. 

The appendices deal with the classification of 
the algae mentioned in the book, uptake of 
radioactive wastes (of importance in view of 
the atom bomb tests as the radioactivity is 
passed on ultimately to man through the food 
chain) and antibiotics of algae, a line of work 
coming into prominence. Appendix A lists a 
large number of forms; it must be noted. 
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however, that comparatively only few have been 
intensively studied from several aspects. The 
importance in taxonomy of knowledge of physio- 
logy and biochemistry is stressed. 

The author-, subject- and taxonomic-indices 
at the end are of considerable help and bear 
witness to the pains taken to make the book 
very useful. 

It may be seen from the topics enumerated 
above that no aspect has been overlooked. All 
the chapters are well written, topics presented 
tersely and each is a review of almost all work 
done in that particular discipline. It is not 
possible to examine each chapter in detail in 
a review of this nature ; one has to contend 
oneself by drawing the attention of the reader 
to the original, a perusal of which will be 
rewarding indeed. The manner in which cross- 
references are given indicate that the Editor’s 
task has been very hard indeed in the arrange- 
ment of the matter to prevent redundancy. 

It may not be out of place, however, to point 
out a few omissions to work which could have 
found a place under concerned topics. These 
are pointed out in the hope, as the Editor him- 
self says in the Preface, “that in a few years, 
when this introduction to experimental phyco- 
logy will have become obsolescent”, the “com- 
ments, criticisms and suggestions may serve in 
the building of a better Babylon”. Nakazawa 
(Chapter 43, p. 653) states that the number of 
primary rhizoids in Fucus and Pelvetia is one. 
The reference to Pelvetia would appear' to be 
to the Japanese species P. wrightii but the 
reference concerned*^ is not cited by him. For 
the European species, P. canaliculata, it has been 
shown^^ that the number of primary rhizoids is 
jour and not one in which respect its affinity 
lies with the members of the Sargassaceae. The 
author appears to have missed this point though 
reference is made to the account concerned 
elsewhere in the article. A rhythm in the 
release of the gametes in Pelvetia canaliculata^ 
in relation to High Water Spring Tides has been 
observed which does not find a mention in 
Chapter 46 ; so also the interesting observa- 
tions of Bruce on a sand inhabiting ' 
Amphidinium. Paper's published on Indian 
diatoms on their nuclear changes during 
auxoispore-formation, size of cells forming 
auxospores and factors inducing this process,*^- ^ 
etc., do not find a place in Chapter 47- While 
the favourable effects generally of light on 
sexuality (Chapter 48) is stressed, it may be 
interesting to note that in Navicula halophila^ 
a set-back to the consummation of the s€i>cual 


union of the gametes results in the presence 
of light. 

While going through Chapter 52 on marine 
plankton, one wishes that some of the interesting 
,observ'ations,i^^’ii made in the Tropical Indian 
Waters had found a place, for such investigations 
are few. Attention may be drawn to one or 
two points : The ratio among P : N : Si here 
is the same as that recorded in the temperate 
regions ; and, that even during the peak bloom 
of phytoplankton, oxygen values do not go up 
much due to the fact that more Oo is consumed 
by the rapidly dividing diatoms (the bulk of 
the phytoplankters) both in respiration and for 
uptake of silica in the formation of their cell 
walls. Several other environmental factors are 
also discussed therein. A reference to the 
contributions of Hardy,- Lucas, and others^* 
which stress the animal exclusion factor and 
the importance of extra-cellular products which 
condition the medium bringing about character- 
istic aquatic communities would also have been 
pertinent, reference to some of these, however, 
ai'e found in Chapters 8 and 30 in some other 
context. 

The above few remarks are not meant to 
detract the importance of the work, which 
appears to be the only outstanding publication 
on phycology since the monumental work of 
Fritsch in two volumes The Structure and the 
Reproduction of the Algce, The book is heavy 
reading but, as the Editor himself has stated in 
the Preface, “it is designed as a guide book, 
primarily for research workers and advanced 
students, to be useful, not enter taining’*. The 
book, though meant for algologists, will be of 
considerable interest to all students of plant 
physiology, for, many problems of physiology 
are easily solved using algae as material for* 
experiments. The book is well got up, paper 
and printing are good and very handy for its* 
over' 950 pages. It is worth the price but this 
may not be within the reach of many workers ; 
the libraries should help in stocking more than 
one copy. R. Subrahmanyan. 
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Award of Research Degree 

Osmania University has awarded the Ph.D. 
degree in Botany to Miss G. E. S. Mary for her 
thesis entitled “Studies on the Leaf Blight of 
Corn Caused by Helminthosporium turcicum 
Pass.” 

New Type of Polymerization 

A polymer, as is well known, is a material 
whose molecules consist of several hundred, 
and in many cases even several thousand, base 
units or monomers. There are two well-known 
processes by which monomers are polymerized. 
A class of monomeris is polymerized by what 
is called addition polymerization. Another class 
of monomers polymerizes by a condensation (or 
poly condensation^ process. In all some 40 to 
50 base units have the capacity to react with 
each other in one of the twn ways, although 


nature has confronted us with more than a 
million organic polymers. 

At the Institute of Organometallic Compounds, 
USSR, a new type of polymerization reaction, 
called polyrecombination, has been developed by 
which a number of new substances, not ordi- 
narily possible by the above-mentioned two 
processes, have been produced. The polyrecom- 
bination process is in short as fo'llows : To the 
monomer to be polymerized, placed in a spe- 
cially set up glass assembly, is added a solution 
of tertiary butyl hydroperoxide. On heating, 
the peroxide breaks up into free radicals. The 
free radicals attack the monomer and remove 
i s hydrogen atoms, whereby the monomer 
molecules behave like free radicals and tend 
to combine with each other, thus turning into 
a dimer. More peroxide is added to the dimer 
and the process is repeated to produce a 
tetramer. The tetramer is turned into an 
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octamer, and so on until the desired degree of 
polymerization is attained. 

The effect of peroxide on organic substances 
had been known before, but so far it has been 
used to obtain dimers only. The work of 
V. Korshak and S. Sosnin of the Institute of 
Organometallic Compounds has enabled the 
necessary conditions to be determined for 
polyrecombination whereby reactions can be 
carried on successively until high polymers are 
obtained. 

Synthesis of Insulin Molecule 

At a Conference on, Proteins and Polypeptides 
held recently in Michigan, p. G. Katsoyannis, 
A. Tometsko and K. Fukudo of the University 
of Pittsburgh announced their' successful 
synthesis of the insulin molecule, the first 
synthetic insulin to exhibit biological activity. 
Consisting of 51 amino -acid units, insulin is/ 
the largest protein-like molecule yet synthesized 
in . the laboratory. Synthesis of the pituitary 
hormone ACTH, consisting of 39 amino-acid 
units, was achieved only recently (see Cunent 
Science, 1963, 32, 576). 

The insulin molecule consists of an ‘A’ chain 
of 21 amino-acid units, and a ‘B’ chain of 30. 
The chains are joined at two points by pairs of 
sulphur atoms ; a third pair of sulphur atoms 
forms a secondary link between segments of the 
‘A’ chain. The synthesis reported by the 
Pittsburgh workers was effected in two stages. 
The ‘A’ chain was first synthesized and its con- 
firmation came from G. H. Dixon of the Uni- 
versity of Toronto, who combined a sample of 
synthetic ‘A’ chain with the ‘B’ chain of natural 
insulin to obtain an insulin with full biological 
activity. More recently they produced a pre- 
paration containing the synthetic ‘B’ chain. 
Although the concentration of the ‘B’ chain was 
low in this preparation, a sample was sent to 
Dixon who found slight but definite hormone 
activity when the sample was reacted with 
either natural or synthetic 'A' chain. 

The ‘A’ and ‘B‘ chains synthesized by the 
Pittsbur'gh group are believed to have the 
amino-acid sequence of sheep insulin. (Amino- 
acid sequences differ slightly in insulins from 
different species but this has little effect on 
the activity of the hormone.) In addition to 
providing new support for the insulin amino- 
acid sequence originally worked out by 
Frederick Sanger, the synthesis is expected to 
advance the understanding of diabetes and 
hormone action . — (Scientific American, December 
1963.) 


Rare Blood Type 

What is considered to be one of the rarest 
blood types has been reported from the Blood 
Bank in Brisbane, Queensland, Australia. An 
apparently normal blood donation from a 
woman aged 29 could not first be identified. 
Exhaustive tests seemed to convince that it was 
a case of the rare “Anti-V.E.L.” type. From 
serum secured from New York, and with the 
co-operation of other overseas scientists, it was 
established that the Brisbane woman was an 
RH donor with VEL negative blood with 
antibodies. A second donation by the woman 
after three months has helped overseasi scientists 
to confirm the finding. Already two more VEL 
negatives have been found in the North 
Queensland, in the sugarcane coastal city of 
Cairns, .and Brisbane Blood Bank is likely to 
build a reserve of this rare blood for world 
consumption. — (Australian Science Newletter.) 

The Moon and the Weather 

The age-old belief that the moon has an 
effect on the weather — usually discredited by 
scientists in general and by meteorologists in 
particular' — seems to have received scientific 
support from the recent work of the Radio- 
physics Division of Australia’s CSIRO. An 
analysis of past weather records has shown that 
heavy rain is more likely during the first and 
third weeks of the Lunar month — ^particularly 
three to five days after both new and full moon. 
Also earlier observations had revealed that 
peaks in average rainfall were often preceded 
by a shower of meteors or shooting stars about 
30 days earlier. This had led to the hypothesis 
that a significant portion of rainfall is triggered 
off by dust particles resulting from the impacts 
of meteors on the lower atmosphere, the5:e 
particles acting as nuclei for cloud condensation. 

To explain moon’s effect on rainfall thei 
theory is put forward that the moon might 
somehow deflect meteoric dust away from the 
atmosphere when it is in certain phases with 
respect to the earth and the sun, so that fewer 
freezing nuclei are provided to trigger off 
rainfall. Radio and radar observations seem 
to confirm this finding, namely, that the number 
of freezing nuclei in the atmosphere varies 
with the phases of the moon. — (Australian 
Science Newsletter.) 

Application o£ Microwaves in Building Research 

Experiments performed by the British 
Building Research Station, London, show that 
microwaves might replace pneumatic drills in 
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rock splitting, and maybe destroy dryrot hi 
brickwork and woodworm in timber. Using a 
10-KW, CW 2450-Mc generator inserted through 
18-inch holes into granite, cracks were pro- 
duced in three minutes. A 20-KW, 915-Mc 
source aimed at reinforced concrete (a 5ft 
square, 9-inch thick wall) caused explosions 
that separated the concrete from reinforced roas. 
— (Electronics : November 29, 1963.) 

Theory o£ Metallic Diamond 

The diamond and the related zincblende type 
structure is a consequence of tetrahedrally co- 
ordinated atoms, with predominately covalent 
binding. The Group IV elements, germanium 
and silicon as well as carbon and gray tin, 
crystallize in such a .structure, as do many of 
the binary equi-atomic compounds formed bet- 
ween Group III and V elements, and some 
between Group II and VI elements. The 
semiconducting properties of these substances 
have received a great deal of attention, and 
their band structures have been explored by a 
variety of techniques including, recently, the 
effects of pressure. 

One result of importance that has emerged 
from these high-pressure studies is the transi- 
tion of these substances under suitable condi- 
tions of pressure and temperature, from semi- 
conducting to metallic states. The phase change 
is marked by a large increase in density and a 
rise in the number of equivalent near neigh- 
bours from four*, characteristic of these materials, 
at low pressure, to six in the new phase. The 
generality of this phenomenon calls for a gene- 
ral theory for this transformation, based perhaps 
on a principle so far unrecognized. 

Professor W. F. Libby suggests what may be 
called a crystal-i-esonance theory, which also 
envisages a new metallic phase of carbon to 
be obtained by compression of diamond — ^the 
'‘metallic diamond”. The eight electrons 
available for bonding in the low-pressure 
tetrahedral structures just fill the four avail- 
able orbitals and at the same time establish 
equivalent bonds to all near neighbours. Under 
high pressure, as is seen from experiments, the 
forced transformation to a more densely packed 
structure with more than four neighbours, and 
without any increasee in the number of bonding 
electrons (or available orbitals) causes the 
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system to become metallic. Now, it is known 
that for ordinary metals vacant orbitals exist 
from which conducting bands readily form. In 
the case of the new metals discussed here, it is 
suggested that it is not necessary to have vacant 
orbitals but that metallic conduction can result 
purely from the resonance condition that must 
e.^ist in a structure which has' more, truly 
geometrically equivalent, near neighbours than 
there are possible bonds. Of course, at very 
high compressions all matter will become 
metallic since all electron levels are raised by 
compression and the ionization potential must 
fall to zero eventually. But before this occurs, 
the new class of resonating metals will occur 
because the degree of compression neces.sary 
to the raising of the co-ordin!ation number 
above the bond number probably is less than 
that for enforced ionization. 

The centra] point in the proposed theory is 
that the condition of geometrical equivalence 
means that the Franck- Condon principle offers 
no barrier to electronic resonance with the con- 
sequence that resona,nce occurs throughout the 
region of geometrical equivalence which may be 
crystal-wide. In graphite, for example, which 
is the two-dimensional case for our system, there 
are one orbital and one valence electron per atom 
with three equivalent neighbours. For graphite 
it is clear both theoretically and experimentally, 
that the two-dimensional metallic state exists. 
Thus we see that for this system at least bond 
resonance without vacant orbitals can produce 
the metallic state, “It is our theory/' says 
Libby, “that the new class of metals discussed 
here is the three-dimensional analogue of the 
two-dimensional metal graphite. There are four 
orbitals and four valence electrons with four 
neighbours in the. tetrahedral lattices of diamond 
which on compression transform into the six 
near-neighbour structures of metallic tin. These 
four bonds have to satisfy six atoms. The 
resonance state is possible because the Franck- 
Condon principle has been satisfied by the loca- 
tion of the atoms in equivalent positions, and, 
as a consequence, the full crystal is set into 
three-dimensional resonance such that the 
entire crystal becomes one molecule at least at 
the absolute zero of temperature .” — (Physical 
Review, 1963, 130, 548.) 
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tHE VISUAL SYNTHESIS OF COLOUR 

Sir C. V. RAMAN 


1. Introduction 

OUR visual organs possess in a high degre'^ 
the faculty of distinguishing between the 
colours exhibited by the spectral components 
into which polychromatic radiation has been 
resolved by a dispersing apparatus such as a 
prism or a diffraction grating. On the other 
hand, without the aid of such apparatus, our 
eyes fail to recognise the presence of distinct 
spectral components in composite radiation. 
What they do perceive is the resultant sensa- 
tion excited by it which is also (rather 
loosely) termed as the colour of the light. 
The number of such composite colours which 
can be distinguished from each other in 
appropriate circumstances is enormously 
larger than the number of monochromatic 
radiations which can be recognised as dif- 
ferent in colour in a perfectly resolved 
spectrum. This is not surprising, since the 
nature of the polychromatic radiation, in 
other words, the distribution of energy in its 
spectrum admits of an infinite number of 
possible variations. 

A knowledge of the relationship between 
the spectral nature of composite light and the 
character of the visual sensation which it 
excites is of great technical importance in 
various arts and industries. But it is no less 
important in relation to our understanding 
of the basic aspects of the physiology of 
vision. The only procedure for obtaining 
such knowledge which is not biassed or 
invalidated by the prior acceptance of ad hoc 
liypotheses and can therefore be trusted to 
lead us to the real truth of the matter is the 
study of the relationship which actually 
exists between colour and spectral composi- 
tion in a very large number of actual cases 
a.nd the deduction from the results of such 
study of general principles which are found 
to be valid in all cases. These considerations 
led the present writer to undertake the 


systematic examination of floral colours in 
relation to their spectral composition. The 
results of the investigation of numerous 
individual cases were described and the, 
inferences to which they pointed were set 
down in a recently published memoir by the 
author (Reference 1). Since then, many 
more examples have been studied and satis- 
factory spectrograms illustrating the observed 
relationships in various cases have been 
recorded. The investigation has also been 
extended to other classes of objects exhibit- 
ing colour, viz., gemstones (both natural and 
synthetic) and various technical products 
including especially dyed textiles. The 
results emerging from all these studies are 
in complete agreement with each other, as 
also with the conclusions arrived at in the 
memoir cited above. They make it evident 
that the geometric representations of the 
results of colour synthesis which have found 
favour for over a century, viz., the Maxw'el- 
lian colour-triangle and the more recently 
adopted XYZ system, are based on a totally 
misconceived ideology and that the results 
indicated by these diagrammatic representa- 
tions of colour are contradicted by the facts 
of observation. 

2. The African Violet and Other Flowers 
The spectral composition of the colours of 
some hundreds of different floral species and 
varieties have been examined by the author. 
Amongst those more recently studied, three 
examples have been chosen as meriting 
special description in the columns of Current 
Science. The first example is that of the 
flowers of the plant known botanically as 
Saintpaulia ionantha, and more popularly as 
the African or Usambara violet. It is a 
small herbaceous perennial plant of great 
beauty which is almost stemless with a 
rosette of long stalked hairy leaves. The 
flowers are coloured deep purplish violet and 
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resemble violets in shape though in size they 
are much larger (see Fig, 1). Throughout 



k.FlG* 1. Leaves and Flovers of the African Violet, 
the year, the plant flowers freely. The 
second example belongs to the very interest- 
ing class of plants known as the Iris which 


Iris germonica which has sword-like leaves 
and bears flowers on erect stalks. They have 
a beautiful purplish-blue colour, a drawing 
of one such flower spread out flat on a sheet 
being reproduced as Fig. 3. The third 
example studied is a ground orchid which 
bears flowers on long spikes which may be 
2 to 3 feet long. A group of such flowers 
appearing at the end of a stalk is illustrated 
in Fig. 5. The plant has been identified from 
the published descriptions and illustrations 
as the orchid Spathoglottis plicata. The 
most attractive of its varieties is one which 
bears flowers having a colour which may be 
described as a purplish-red. Spectrograms 
obtained with these three flowers are 
reproduced as Fig. 2, Fig. 4 and Fig. 6 
respectively. We shall proceed to describe 
the features exhibited in these spectrograms 
and comment on their significance in rela- 
tion to the theory of colour perception and 



"iFir. 2. Speclram of the African VioLt. (3) by transmission ; (c) by reliection. 


bear curiously constructed flowers of attrac- the visual synthesis of colour, the latter being 
tive and gorgeous colours. The particular the special subject of the present communi- 
plant whose flowers have been examined is cation. 
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3. The Spectroscopic Observations 

The spectral composition of the colours of 
flowers may be studied either by transmission 
through their petals or by reflection at their 



Fig, 3. Petals of the Ir's Flc^ver, spread flat, 
surfaces. In the case of the African Violet, 
the upper and lower surfaces of the petals 
present a slightly different appearance, the 


of a more saturated hue than that seen by 
transmission. The most striking feature 
observed in the spectrum of either the trans- 
mitted or the reflected light is an intense 
absorption in the yellow region of the 
spectrum. This covers the region between 
560 mu- and 590 and is very clearly 
exhibited in the two spectrograms repro- 
duced as Fig. 2 (b) and 2 (c) respectively. 
Figure 2 (a) is a comparison spectrum of the 
light source employed, viz., a tungsten-fila- 
ment lamp. Remarkably enough, the red of 
the spectrum is conspicuous both in the 
transmitted and in the reflected light. It is 
evident, however, that considered in relation 
to the rest of the spectrum and especially 
the blue and violet, it has suffered a weaken- 
ing. Further, it is noticed visually that in 
the spectrum of the reflected light, the red 
of the spectrum is split into two parts by a 
darker region located at 640 m/^. The 
spectrum also reveals a weak absorption in 
the green located at about 530 m/^. But these 
are relatively minor features. As is clear 



FIG, 4 Spectrum of the Iris. (<5)”;by transmission; (c) by reflection. 

upper being of a deeper and more saturated from the reproduced spectra, the major feature 
violet hue. The colour as seen by reflection is the suppression of the relatively narrow 
at the upper surface is likewise deeper and yellow sector of the spectrum. 
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As stated earlier, the petals of the Iris 
exhibit a beautiful purplish-blue colour. The 
spectra of the light transmitted and reflected 
by its petals are reproduced in Fig. 4 (b) and 
Fig. 4 (c) respectively, Fig. 4 (a) being the 
comparison spectrum of the light source. It 
will be noticed that the spectra exhibit an 
absorption in the yellow sector between 
560 and 580 but this is not so strong 
as in the case of the African Violet. 
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comparison spectrum of the light source, 
Fig. 6 (a). 

" Two strong absorption bands are noticed, 
one between 580 m/^ and 590 in the yellow 
sector and another between 540 and 
550 in the greenish-yellow part of the 
spectrum. A third and much weaker absorp- 
tion is also noticed at 510 m^, but the rest 
of the green between 510 and 540 m/<^ is 
transmitted freely. Neither the violet and 
blue sectors between 400 m/^ and 500 m/^ nor 
the red sector show any noticeable weaken- 
ing or extinction. 

4. The Significance of the Results 
We may sum up the foregoing by the 
statement that the absorption of the yellow 
is the major common feature in the spectra 
of the flowers in all the three cases, and 
that the large differences in their observed 
colours arise from certain relatively minor 
differences in the character of their spectra. 

The highly important role played by the 
yellow region of the spectrum in determining 
the observed colour of composite light by 
reason of its presence or of its absence as 
the case may be, emerged vex*y clearly from 
the studies described in the author’s memoir 
on floral colours cited earlier. It was there 
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FlG.. 6. Transm'ission Spectrum of the Orchid with Comparison Spectrum. 

The spectrum of the light transmitted by shown that the removal of the yellow from the 
the petals of the orchad Spathoglottis plicata spectrum, other parts of the latter remaining 
IS reproduced in Fig. 6 (b), alongside of the the same, results in the observed sensation 
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being the colour familiarly known as purple. 
Numerous illustrations of this fact were 
noted in the study of floral colours. The 
same result is demonstrated in a very strik- 
ing fashion by technical products of various; 
sorts, as for example, by silks which have 
been dyed a purple colour. In the author’s 
collection of doctor’s gowns acquired at 
various times, there are three examples of 
this, which may be referred to respectively 
as Calcutta- 19'2 2, Glasgow-1930 and Delhi- 
1964. The Calcutta gown is made entirely 
of purple silk. The Glasgow gown is of 
v/ool dyed scarlet, but it has purple silk 
facings and the hood is also lined with 
purple silk. The Delhi gown is of scarlet- 
coloured silk, but the cap is of purple 
velvet with edgings and an inside lining of 
purple silk. The three examples of purple 
silk exhibit three different shades of colour. 
But the spectral composition of the colour 
is essentially the same in all three cases, viz.^ 
a complete or nearly complete extinction of 
the yellow sector of the spectrum in the 
560 m^ to 590 mA^ region, while the violet, 
blue, green and red sectors of the spectrum 
are present with their normal relative 
intensities as visually observed. 

In the Maxwellian colour triangle, as also 
in the well-known XYZ representation of the 
results of colour synthesis, the purples appear 
on a straight line joining the two extremities 
of the spectrum, viz., red and violet. The 


purples appear in the diagram opposite to the 
bend in the curve representing the green part 
of the spectrum extending from 500 mM to 
550 m.s the purple and the green being com- 
plementary colours. In other words, the 
diagram contemplates that the purple sensa- 
tion results from the removal of the green 
from the spectrum. Actually, as we have 
seen, the purple sensation results from the 
yellow sector of the spectrum being removed, 
and it is experienced in a fully saturated 
form even though the green part of the 
spectrum is present in full strength. Then, 
again, as has already been set out in the 
author’s monograph, there are numerous 
flowers in which the green part of the 
spectrum is partly or wholly extinguished 
by absorption, while the rest of the spectrum 
is not weakened or absorbed. In all such 
cases, the colour exhibited is not a purple, 
but is a colour which ranges from a pale to 
a deep rose-red depending on the degree of 
completeness of the extinction of the green 
sector. 

Thus, quite apart from any question of 
theory or logic, the actual facts of experience 
show that the ideology on which the Max- 
wellian colour-triangle and its more recent 
modifications are based is false and totally 
misconceived. 


l. “'Floral Colours and the Physiology ?of Vision.” 
Memoir No. 137 of the Ramin Kesearch Insti- 
tute, Froc. hid. Acad. Sci., 19G3, 58, 57. 


THE INDIAN ACADEMY OF SCIENCES 


■ITIHE following have been elected to the 
Fellowship of the Academy with effect 
from 1st January 1964 : 


(1) Dr. T. R. Anantharaman, Professor and 
Head of the Department of Metallurgy, Banaras 
Hindu University, Varanasi-5 ; (2) Dr. Dev Satya 
Nand, Professor of Psychiatry, All-India 


(3) Dr. C. Gopalan, Director, Nutrition Research 
Institute of Medical Sciences, New Delhi- 16 ; 
Laboratories, Indian Council of Medical Re- 
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ENRICHMENT CULTURE METHODOLOGY AND THE FAMILY 
PSEUDOMONADACEAE WINSLOV/ ET AL, 

J. V. BHAT 


rSSENTIALLY, the enrichment culture metho- 
" dology is an a^pplication, on the microscale, 
of the Darwin’s principle of natural selection. 
The methodology had its modest beginning in 
the success achieved by Winogradsky at the end 
of the last century in the isolation of nitrifying 
bacteria but the origin of the principle involved 
can be traced back to the work of Pasteur. This 
technique has since been perfected mostly by 
the “Delft School” of Microbiology led by 
Bcijerinck whose success in the isolation of 
Azotobacter at the turn of this century marked 
the first milestone in this direction. During the 
past few decades the method has been put to 
use widely and has proved to be one of the 
most powerful tools available to the microbio- 
logisit for isolating any bacterium possessing a 
specific physiological property, provided,, of 
course, the bacterium exists in nature. The 
practice of using animals for isolation purposes, 
as in the case of Pasteurella pestis of plague or 
Diplococcus pneumonice of lobar pneumonia, 
represents applicalion of this methodology. Addi- 
tion of 6-8% NaCl in media for isolation of 
staphylococci or raising of pH for the isolation 
of cholera vibrios are other instances of 
enrichment. Attempts at designing media for 
enrichment of specific microbial species have, in 
fact, continued unabated so far. 

The family Pseudomonadacecs (Bergey's 
Manual, 1957) includes 12 genera, listed below, 
in which are placed 244 species (excluding 
another 14 species considered to be worthy of 
incorporation into one of the 12 genera, viz., 
Xanthomonas ) . 


Genera No. 

of species in each 

Pseudomonas 

149 

Xanthomonas 

60 d- Addendum 14 sp. 

Acetohacter 

7 

Aeromonas 

4 

Photobacterium 

4 

Azotomonas 

2 

Zymomonas 

2 

Protaminobacter 

2 

Alginomonas 

5 

Mycoplana 

2 

Zoogloaa 

2 

Halobacterium 

5 


Perhaps, this family has in it more species’ 
than any other, notwithstanding the 343 sero- 


types recognized in the Tribe Salmonellecc^ 
Members of Pseudomonadacece grow well and 
fairly rapidly on the surface of media ; are" 
generally aerobic, but may be fermentative, 
Aeromonas and Zymomonas. The use of nen-^ 
fermentable substrates as carbon sources, fox’ 
example, usually results in the enrichment o£ 
obligate aerobes — the members of the genus 
Pseudomonas, The use of alcohols, ethanol in 
particular, results in the enrichment of 
Acetohacter. Pseudomonads are both ubiquitous 
and pervasive and may be isolated from soil, 
water, sea-water and heavy brines, e.g., watei” 
of the dead sea, plant tissues and animal sources. 
Generally speaking, members of the family 
Pseudomonadacece can be isolated easily from, 
enrichment cultures. 

For the purpose of the present paper, dis- 
cussion will be limited to the principal and. 
perhaps the most active genus, PseudomorMs. 
Organisms of this group are extremely varied 
in their nutritional requirements and metabolic 
pathways so much so that, apart from their 
morphological peculiarities, there is not much im 
the taxonomic literature that can be depended 
upon to characterize them. No doubt some are^ 
pathogenic to man and other animals (interest- 
ingly, these organisms can infect both warm and 
cold blooded animals), some to plants, and 
some are even toxigenic and/or endowed witn 
the capacity to produce antibiotics. In fact, the 
genus includes such diverse forms as those that 
may be classified as psychrophilic and meso- 
philic; recently, even a thermophilic form has 
also been recognised. The outstanding property 
of the genus, however, is its oxidative versa- 
tility. Almost all the organic compounds can 
be attacked by one or the other strain or 
species. Indeed, species decomposing as many 
as 200 different naturally occurring organic 
compounds have been recognized. From the 
results so far recorded of the enrichment cul- 
tures set with organic compounds, it would 
appear that for every organic compound there 
exist some pseudomonad capable of attacking 
it, and this fact should explain the disappearance 
of organic matter from the surface of the earth 
and justify the pseudomonads being regarded 
as the “scavengers” of nature. Indeed, as early 
as in 1910, Conn had recognised 4 main groups- 
of bacteria as occurring in soils ; his group II 
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represents those related to P. fluorescens and 
comprising 10% of the total soil flora and 
group III include all the short-rod forms 
(accounting for 40-70% of the population and 
for all the major transformations in soils) and 
all these perhaps are pseudomonads. 

The principal members in the genus are 
P. ceruginosa and P. fluorescens. They are, in 
general, organotrophs, capable of giving rapid 
and luxuriant growth in the presence of a wide*, 
variety of organic compounds. Whereas a few 
members can do away with combined nitrogen, 
a large majority depend upon combined nitrogen 
for growth ; some even bring about denitrifica- 
tion (P. stutzeri; P. denitrificans) . The 
fluorescent species in the genus produce a 
pigment of unknown chemical nature whereas 
the rest may produce pyocyanine, a water- 
soluble, phenazine compound! which acts like 
an acid-base indicator turning red in acid and 
blue in alkaline conditions. 

It is of extraordinary interest to retail here 
the nature and characteristics of the pseudo- 
monads which present a study in contrasts. For 
example, we have at one end species which are 
morphologically non-motile and, if at all motile, 
possessing only single polar flagellum, like 
P. fluorescens, whereas we have, at the other 
extreme, those with 2 to 6 polar flagella 
(P. reptilivora) , though ordinarily we encounter 
only species with 1 to 3 polar flagella. Likewise, 
morphologically, they may be either coccoid, 
straight rods or even curveds into vibrios. 
Culturally .speaking, we have on one hand a.s 
transparent a species as P. tralucida and as 
beautifully curved and smooth a species as 
P. convexa, as we have, on the other hand, as 
hairy, woolly and shaggy species like P. lasia 
and as full of wrinkles as the P. rugosa. What 
is more strange, we can have in cultures as 
coherent a species as P. cohcerens along with as 
uncertain (going about) a culture as P. ambigua 
or as spreading a culture as that of P. effusa ; 
or, if one so desires, as extraordinary a form 
as P. mira to as common-place< a species as the 
one described by Smith, Bryan and Clara, and. 
called P. lachrymans, because it sheds tears, on 
cucumber leaves though ! 

What a gulf exists between the colourless' 
(achromogenic) P. ceruginosa strains and the 
multicoloured P. polycolor or peacock’s tail-like 
P. pavonaceus or between the earthbound black 
to reddish-brownish P. nigrifaciens and the 
celestial rainbow-coloured P. iridescens ! There 
exists, indeed, a wide spectrum of Pseudomonas 


species producing diffusible pigments of dif- 
ferent colours, such as blue, green, violet, lilac, 
purple or red even as there exist those that 
produce non-diffusible bright red or yellow. 
Similarly, species exist which produce slime 
(P. myxogenes) and contrastingly others, 
which cause precipitation (P. calciprecipitans) . 
In a like manner, we have at one end crack- 
producing scanty species as P. rimcefadens .and 
at the other, such prolific growth-producers as 
to deserve comparison to man’s beard, viz., 
P. andropogonis, even as there exist the bond- 
loosening types as P. desmolytica which stands 
in contrast to jointed P. geniculata ; species 
fallen and downtrodden as P. lapsa which in 
itself provides contrast to the exalted and halo- 
producing P. coronafaciens. Above all, the 
genus contains on one hand such repulsive 
skunk-like odour-producers as P. mepldtica as 
we have on the other those which produce as 
appealing a fragrance as that of jasmine 
(P. smaragdina) ; or such simple entities as those 
that can attack only simple substrates as 
oxalate and' formate, but not even glucose 
(V. oxaliticus) or those that attack such com- 
plex substrates as cellulose (P. effusa), or agar 
(P. gelatica), though majority of the members 
display their activities on diverse types of less 
complex organic compounds ocrurring in nature. 
Ordinarily, the members carry on a complete 
oxidation of alcohols, acids and sugars ; some- 
times they accumulate products as gluconic or 
ketogluconic acids. A spectacular example of 
incomplete oxidation is, at the same time, 
witnessed in the oxidation by P. indoloxidans 
of indole, wherein 2 molecules of indole are. 
oxidized and condensed to form the pigment 
indigo-blue. 

Though no claims can be made of successful 
isolation of all Pseudomonas species by the 
application of enrichment culture methodology, 
the experience gained by us during the j^ast 
two decades shows that enrichment of many a 
Pseudomonas species can be effected by the use 
of suitable media and inocula and providing 
proper cultural conditions. Thus, for example, 
if formate is the only carbon source available 
in the mineral medium containing inorganic 
nitrogen, one can reasonably expect to isolate 
from soil P. fluorescens. With oxalate, either 
P. oxalaticus or V. oxaliticus gets enriched. 
With hippurate, it would end up in the isola- 
tion of P. convexa, with fumarate P. hydrophila, 
with riboflavin P. riboflavina, with creatine 
P. ovalis, and with chitin, P. chitinovora. Indeed, 
the invisible world of Pseudornonas appears to 
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be as diversified and interesting as the visible 
kingdom of plants and animals on the one hand 
and the chemical world of elements and com- 
pounds on the other, though a Pseudovicna". 
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which laughs, or, makes us laugh (like NO), 
still remains to be discovered ! Perhaps enrich- 
ment culture methodology holds the answer to 
this, too 1! 


Embryology of Sonie^Indian Grasses 


EMBRYOLOGY OF SOME INDIAN GRASSES 

J. VENKATESWARLU and P. INDIRA DEVI 
Department of Botany, Andhra University, Walt air 


ALTHOUGH embryology of Gramineae has 
received some attention many Indian 
grasses have yet to be worked out in detail. 
A review of the previous literature reveals 
several interesting features of reproduction 
other than sexual. Hence a comprehensive 
study seemed worth wile and 20 species of Indian 
grasses distributed among 5 tribes have been 
so far investigated by us here (Table I). A 
general account of the observations is given 
below. 

Microspore mother cells are surrounded by 
an epidermis, an endothecium, a middle layer 
and a glandular tapetum of binucleate cells. 
Meiosis in pollen mother cells is normal, the 
division being successive. Isobilateral tetrads 
are common. Pollen grains are usually shed 
at 3-nucleate stage. 

Ovary is superior, unilocular and uniovulate. 
Ovule is bitegmic, anatropous or slightly 
campylotropous. The inner integument grows 
faster and forms the micropyle. The outer 
integument completely covers the ovule except 
the micropylar region or in some grasses it 
encloses only less than two-thirds of the ovule. 
The hypodermal archesporium is single- celled 
but 2 to 3 spoi'ogenous cells are rarely observed 
lying adjacent to one another in a few members. 
No parietal cell is present. The nucellar 
epidermis below the micropyle does not divide 
in members of the subfamily Pooideae but it 
divides cutting off wall layers periclinally in 
the subfamily Panicoideae. Meiosis is regular. 
The chalazal megaspore is functional. The 
development of the female gametophyte is 
according to the Normal Type. Antipodals are 
well developed. They vary in their number 
and also in the number of their nuclei. They 
are chalazal in position in some members but 
are laterally displaced in others. Presence of 
T-shaped and linear tetrads, lateral displace- 
ment of the antipodals, persistence of the 


degenerating mass of the upper three mega 
spores sometimes even up to 4-nucleate stage, 
are common in the tribe Eragrosteae. 

Fertilization is porogamous. Syngamy follows 
triple fusion. The primary endosperm nucleus 
divides earlier than the fertilized egg. The 
endosperm is of the Nuclear Type but eventu- 
ally becomes cellular. Embryogenesis follows 
the Aster ad Type. However many members 
show no regular pattern of division. 

Besides sexual reproduction a few of the 
grasses described below show varying degrees 
of deviation. In EragroHiella bifaria (Vahl) 
Bor nucellar cells near the micropyle enlarge 
and form additional embryos (Fig. 3). As 
many as 4 well-developed embryos with 
suspensors were recorded in 50% of the ovules 
(Fig. 4). The egg degenerates but at times 
persists giving rise to a legitimate embryo by 
fertilization, which grows along with the 
adventive embryos. One or two of them survive 
and the rest degenerate. 

Collapse of the megasporocyte and its products 
is occasional in Iseilema anthephoroides (Fig. 8). 
Rarely 2-8 embryos (with indefinite origin) and 
embryo-sacs derived from nucellar cells are 
noted (Figs. 6 and 7). Perotis hordeiformis Nees 
shows in addition to the zygotic embryo one or 
two additional embryos developed occasionally 
from the nucellar cells (Fig. 5). 

Degeneration of the megaspore mother cell 
and its derivatives of meiosis is common in 
Eriochloa procera (Retz) Hubb (Fig. 1). Two 
to five nucellar cells around the degenerating 
megaspore and its products enlarge and show 
vacuolization. They undergo two or more 
divisions giving rise to supernumerary embryo- 
sacs. Most of these embryo-sacs are 4-nucleate 
but some of them are imperfect and non-func- 
tional. They are pushed up to the place of the 
normal embryo-sac and show rarely the possi- 
bility of fertilization. Embryos are noted at 
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regions other than the micropyle also. In most 
members of the tribe Panicese two or more cells 
of the nucellar epidermis and its wall layers 
below the micropyle enlarge and show vacuo- 
lization. In Digitaria biformis Willd and 


Alleteropsis cimicina (L.) Stapt they even 
undergo 1 or» 2 divisions and seem to show a 
tendency to take up the function of the haploid 
embryo-sac in case the latter fails. But they 
ultimately degenerate. 



Figs. 1“8. Figs. 1-2. Efiodiloa p-octTC, Fig. 1. Degeneiation of the linear tetrad of megaspores and 
four enlarged nucellar cells. Fig. 2. L.s. of the ovule showing 5 embryo-sacs. Figs. S-4. Eragrostidla 
bifaria. Fig. 3. L.s. of the ovule showing unfertilized egg and 2 adventive embryos. Fig. 4. I..s. of the 
fruit showing four embryos with suspensors of which two are well developed. Fig. 5. Perotis hordeiformis. 
L.s. of the ovule with zygotic and two nucellar embryos. Figs. 6--&. Iseilema. Figs. 6 and 7. L.s. 
of the ovule showing three pro- embryos. Fig. 8. Collapsing macrospore with three enlarging nucellar cells. 
N, Nucellus. 
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The tribes Panicese and Eragrosteaa differ in 
the position of their antipodals, the presence or 
absence of division of nucellar epidermis, 
development of the integuments and presence 
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gratitude to Dr. N. L. Bor and to The Director, 
Royal Botanic Gardens, for kindly identifying 
most of the grasses studied here. 


Table I 



Antipodals 

Nucellar 
epidermis 
divide.^ (D) 
or not (N) 

Outer 

En Urged 
cells below 
micropyle 
present (P) 
or 

absent (A) 

Any deviations 
from 
normal 
development 

Name 

No. 

Chalazal (C) 
or 

Lateral (I.) 

integumetrt 
complete (C) 
or 

incomplete (I) 

SUBFAIMILY ; PaNiCOIDEAE 

Tribe : Pamcere 

E^'iochloa procera 

3 

C 

D 

I 

P 

2-4 Embr}o-iacs 

T rachys mnricata 

3-8 

C 

D 

I 

Rarely P 


Digitaria biformis 

3-6 

C 

D 

I 

P 

. . 

Digitaria hicornis 

3-6 

C 

D 

I 

P 

. . 

Alleteropsis cimidna 

3-6 

c 

D 

I 

P 

. . 

Brackiaria remoia 

3-8 

c 

D 

1 

Rarely P 

3 archesporial cells 

Tribe : Anc1ropogonea2 

Iseilema anthephoi^oi des 

3-8 

c 

D 

I 

P 

More than 1 embryo 

Sorghum ar tmdanacemfi 

More 
than 10 

c 

D 

I 

A 


SUBFAMILY : POOIDEAE 

Tribe : Eragrostex 

Eragrostiella bifaria 

3-8 

•• 

N 

C 

A 

Adventive poly- 
emi]3ryony 

Eragrosiis teneila 

3-6 

I. 

N 

C 

A 


Eragrosiis viscosa 

3-6 

I. 

N 

c 

A 


Eragrostis diarrhcua 

3-6 

L 

N 

c 

A 


Eragrosiis- plumosa 

3-6 

I. 

N 

c 

A 


Eragrostis coarztata 

3-6 

I. 

N 

c 

A 


Lcptochloa necsii 

More 
than 10 

I. 

N 

c 

A 


Leptochloa panic eee 

More 
than 10 

L 

N 

c 

A 


Dact] '/ octeni um eo y pU nm 

3-10 

L 

N 

c 

A 

2 megaspore 
mother cells 

Tribe : Oryzcae 

Oryza la ti folia 

3 

C 

N 

I 

A 


Leer si a hexandra 

3-4 

C 

N 

I 

P 

2 archesporial cells 
and two 8-nucleate 
embryo-sacs 

Tribe : Perotideae 

Pe7‘otis hordeiformis 

3 

L 

N 

c 

A 

More than 1 embryo 


of enlarged cells below the micropyle (Table I). 
The subfamilies Panicoidese and Pooidese differ 
in the presence or absence of divisions of the 
nucellar epidermis (Table I). 


1. Bor, N. L., Grasses of Burma, Ceylon, India and 

Pakistan, Oxford, 1960. 

2. Johansen, D. A., Plant Embryology , Mass., 1950. 

3. Maheshwaii, P., An Inlrodnetion to the Embryology of 

A7igi os perms. New York, 1950. 
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LETTERS TO THE EDITOR 


INTERPRETATION OF 5^ LEVELS IN 
EVEN-EVEN NUCLEI 

In a recent note by one of us^ 5“ levels in 
even-even nuclei were interpreted as possibly 
belonging to X := 5 modes of collective vibration. 
The evidence in support of this interpretation 
consisted of the following : 

1. The excitation energy of these levels 
varied very little with mass number suggesting 
some sort of core excitation. 

2. No 5“ level was definitively known for 
A < 90 consistent with the breakdown of 
collective motion characterised by a given num- 
ber of nodes when the corresponding wave- 
length at the nuclear surface becomes com- 
parable with or less than the internucleon 
distance. 

Recently Broek- has observed levels in Ni 
and Zn iso::opes and suggests that these may 
arise from coupling of 2+ and 3' states. In view 
of this it is interesting to re-examine our table 
on 5’ levels and see if a re-interpretation on the 
lines of Broek is possible. 

In Table I are assembled 5‘ levels which have 
been known with some certainty. Column I 
indicates the even-even nuclei considered in the 
present analysis. In columns II, III and V are 
shown the excitation energies of 2'i , 3" and 5‘ 
states obtained from various references. 
Column IV is the sum-energy of 2 1- and 3" 
states designated by [E (2+) -f E (3')]. The 
last columns, VI and VII, indicate the values 
of AE (S') and AE (5~), where A is the mass 
number of that particular nucleus. 


Now, if the 5“ level results from the coupling 
of (one phonon) 2‘t and 3“ (octupole) states, 
then one should expect that, 

[E (2-^) -f E (3-)] =E (5-). 

Further one should observe as a result of 
angular momentum coupling other states 
namely 1-, 2~, 3“ and 4“ besides the 5- level. 

The following conclusions can be drawn from 
Table I : 

Columns IV and V indicate that the expected 
At for [E (2-1) + E (3')] and E (5") is not found. 

Further only in four cases Cd^^^^ 

and the two energies come within a 

difference of 0*2 Mev. Of these only has 

the E (S') within the predicted energy limit of 
[E (2-^) -1-E(3-)] set by Broek.^ 

Column V also shows that the excitation 
energy E (5") is far less than the sum- 
energy of 2+ and 3' states. By the way of 
argument one may suspect the existence of 
some other groups, different from 5“ levels, 
which has excitation energies in the vicinity of 
[E (2+) -hE (3')]. Thus the S' level has a dif- 
ferent excitation mechanism and the possibility 
of arising from two phonon quintet is less. 

The similarities exhibited by the excitation 
energies of 3' and 5' levels and the quantities 
of AE (3") and AE (.5') having values 200-300 
(within certain limits) with the insensitive 
character to the closed shells, suggest that the 
same type of excitation mechanism is involved 
in both 3' and 5" states. Then the interpretation 
of 3' states as the octupole vibrations of even- 


Table I 


I 

Nucleus 

II » 

E(2+) Mev 

III'' 

E (3-) Mev 

IV 

E(3-) + E (2-') 

VC 

E (5~ ) Mev 

VI 

AE(3-) 

VII 

AK(5-) 

Zr"" 

2*18 

2-2 

4*38 

2*32 

198*0 

208*7 


0-630 

2*19 

2*82 

2*54 

236*4 

274-3 


0*656 

2-050 

2*712 

2*92 

■ 226*2 

321*2 

Sn”® 

1*22 

2*28 

3-5 

2*29 

269-0 

270-2 

Sni-” 

1*18 

2*38 

3*56 

2*29 

285-6 

274*8 


0-528 

1-998 

2*526 

2*34 

2->9*8 

304*2 

Wi ^ - 

0*100 

1*374 

1*474 

1-G2 

250*1 

294*8 

pb = 02 

0-961 



2-04 

. . 

412*1 

pb20C 

0-803 

2*525 

3*328 

2-8 

520*2 

576*9 

pb20S 

. . 

2*614 


3-2 

543*8 

665*6 





3-71 


771-8 

po210 

1-181 

.. 


2-91 

. . 

611*0 


{a) Strominger, D. and Hollander, J. M., Decay Sche7nes, Berkeley, California, June 1958, 
[b) Hansen, 0. and Nathan, O , Nticl. Phys., 1963, 42, 197, 

(<r) Ra^n^swamy, M, K./ Curr. Sci.^ 1963, 32, 63, 
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even core gives some evidence to our interpreta- 
tion of 5" states as due to collective vibrations. 

Now turning to the other expectation, we find 
that so far no quintet of I", 2“. 3“, 4" and 5"“ 
is observed in the level schemes of all the cases 
considered in the present analysis. 

The table also shows that no 5‘ level is 
observed for A < 90 consistent with our pro- 
posed systematics for the 5" levels. 

The failure to observe the collective 5‘ levels 
may be attributed to the fact that these levels 
may be obscured by the transitions in the 
neighbouring low-lying states. 

Thus one can interpret 5" levels as collective 
vibrations of X = 5 mode. 

Dept, of Physics, S. M. Brahmavar. 

Karnatak University, M. K. Ramaswamy. 

Dharwar, October 22, 1963. 


1. Ramaswamy, M. K., Curr. 1963, 32, 63. 

2. Broek, H. W., P/iys, Rev,, 1963, 130, 1914. 


WEAK MODULARITY AND 
PERMUTABILITY OF CONGRUENCES 
IN LATTICES 

1. Weak Modularity in Lattices 
It is shown that weak modularity of a semi- 
discrete lattice L is equivalent to the following 
conditions : 

(i) If aoo b ^ o X d and (c, d) is a lattice 
translate of (a, b), then (a, b) is a lattice 
translate of (c, d): (oo means covers). 

(ii) Dual of condition (i). 

(Hi) If b ^ c ^ d and (c, d) is a lattice 
translate of (a, b), then there exists a 
non-trivial subinterval of (a, b) which 
is a lattice translate of (c, d). 

(iv) Dual of condition (Hi). 

It also establishes the existence of a class of 
weakly modular lattices satisfying identical 
relations other than (i) the lattice of one 
element, (ii) the modular lattice, and (Hi) the 
distributive lattice. We term these super- 
modular lattices. A super-modular lattice of 
order n (n=zan integer >3) is a lattice 
satisfying the following identity and its dual 
(for all n-tuples of elements y. and an ele- 

rt 

ment x): U (^ + = a: ^ 1 and ? 

i i i 

ranging over the values 1, 2,. ., n, where z.^=^ y 
when i^ j and = (x -f yO • 

It is easily seen that a super-modular lattice 
of order n is a super-modular lattice of every 
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lower order, and any super-modular lattice is 
modular and hence is weakly modular. 

2. PERMUTABILITY OF CONGRUENCES IN LATTICES 

The following conditions on a lattice L are 
equivalent : 

(1) The two congruences 6 and 0 on L permute. 

(2) For every comparable pair of elements 
(a,c), a 6 b, b 0 c imply the existence of 
a d in L with a, d, d 0 c. 

(3) For all triplets (a, b, c) forming a chain in 
that order, a 0 h, b <P c imply the existence 
of a d in L with a d, d 9 c. 

(4) For all triplets (a, be) forming a chain in 
that order, u 6 b, b <P c imply the existence 
of a d in L forming a chain (a, d, c) in 
that order with a <!> d, d 6 c. 

As corollaries to this we get: (1) Any two 
p-neutral congruences on a lattice permute 
(A congruence 0 on a lattice L is called a 
p-neutral congruence if and only if a: ^ y implies 
the existence of a t with t 9 o such that x + 1 
y-f t). As particular cases of this we get: (i) 
any two standard congruences on a lattice 
permute, (ii) any two congruences of a weakly 
complemented lattice permute, and (Hi) any 
two congruences of a relatively complemented 
lattice permute. 

Further making use of the alternative defini- 
tion of permutability of congruences arrived at 
in the theorem, we have 

1. Any two congruences on a distributive 
lattice L permute if and only if I. is 
relatively complemented. 

2. Any two congruences on a discrete 
modular lattice L permute if and only if 
L satisfies the condition (a) : for all a, b, c 
in L with a do boo c (x means covers) 
either (a, b) is projective with (b, c) or 
b has a complement d in (a, c). 

3. Any two congruences on a semi- discrete 
weakly modular lattice L permute if and 
only if L satisfies condition (/5): for all 
a, b, c in L with a do b > c either (a, b) is 
a lattice translate of (b, c) or b has a 
complement d in (a, c). 

Detailed proofs will be given in a subsequent 
paper. 

Mathematics Department, Iqbalunnisa. 

University of Madras, 

November 4, 1963. 
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KOJIC ACID AS AN ANALYTICAL 
REAGENT: SPOT DETECTION OF 
VANADIUM (V) 

Sulphosalicylic acid^ and acetylacetone^ have 
been reported as very sensitive reagents for the 
detection of vanadium (V). A new procedure is 
now developed in which Kojic acid (5-hydroxy- 
2~hydroxymethyl-4-pyrone) is used for the 
detec cion of vanadium (V). Kojic acid is 
known to react with iron, 3 uranium,^ copper, 
cobalt, nickel, manganese, » etc., giving coloured 
products. The advantages of the present test 
are that the colour is quite stable and that only 
tungsten and E.D.T.A. among the many sub- 
stances studied for their interference are found 
to interfere. 

In a concentrated mineral acid medium, 
vanadium (V) reacts with Kojic acid giving a 
pink soluble product. The pink colour, however, 
is very unstable, thus precluding this colour 
reaction to be of any analytical use. It is 
observed that a faint red-brown colour is deve- 
loped at pH 1-2, when vanadium (V) is added 
to Kojic acid which intensifies in the presence 
of an alcohol. If the alcohol is immiscible with 
water, the red-brown complex is extracted into 
the alcoholic layer on thorough shaking, impart- 
ing to it a deep red-brown colour, which is 
stable for several days. Vanadium (IV) does 
not give any characteristic colour reaction with 
Kojic acid under these conditions. 

Reagents . — (1) Sodium acetate-hydrochloric 
acid buffer of pH 1*42. (2) 0*2 M aqueous solu- 
tion of Kojic acid. (3) Benzyl or n-butyl 
alcohol. (4) Test solution prepared by dissolv- 
ing ammonium vanadate in water. 

To 0*15 ml. of buffer solution in a microtest 
tube, 0-05 ml. of the test solution, 0*05 ml. of 
Kojic acid solution and 0-25 ml. of alcohol are 
added and the contents thoroughly shaken. A 
red-browm colour, appearing in the organic layer, 
indicates the presence of vanadium. 

The limit of identification is found to be 

0 • 5 /ig. of vanadium and the dilution limit is 

1 : 5,00,000. 

Interferences 

AP^ Ba“+, Be-+ Bi^^ Cd^^, C 0 ^+, Cr^^, 

Co2*-, Pb-+ Mn“+, Mg^+, Hg-+ Mo®+ Ni-+ 

Th'+, and Zn2+ do not interfere with the 

detection of vanadium (V). Though some of them 
give coloured products, they are not extracted 
into the alcoholic layer like the vanadium (V) 
complex. inhibits the colour formation. 

Citrate, fluoride, phosphate, tartrate have no 
^f^ect on the colour reaction, while E.D.T.A. 


markedly inhibits the colour development. 
Oxalate also at more than 100-fold concentration 
inhibits the production of red-brown colour. 
The detection of alcohols using vanadium (V)- 
Kojic acid complex is found to be not very 
sensitive. 

It has been possible to determine photometri- 
cally vanadium (V) after extraction into alcohol. 
The details of this investigation are being pub- 
lished separately. 

Two of us (D. S. N. and N. K.) are thankful 
to the Council of Scientific and Industrial 
Research (India) for the award of Research 
Scholarships. 

Chemical Laboratories, D. Satyanarayana. 

Andhra University, N. Kurmaiah. 

Waltair, V. Panduranga Rao. 

September 24, 1963. 
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BIS-TETRAMETHYL AMMONIUM 
TETRACHLORO MANGANESE (II) 
COMPLEX 

The stereochemistry expected from ligand 
field theory for complexes of metals belonging 
to the first transition series has been worked 
out.i Since d,^ and d^^ configurations 
represent spherically symmetrical non-bonding 
shells being empty, half-full and full respec- 
tively, they are expected to cause the least 
perturbation to the preferred stereochemistry. 

Typical complexes containing d^ non-bonding 
shell are those of chromium (-j- 1), manganese 
(+ 2) and iron (-{- 3) cations. In this com- 
munication, a divalent manganese complex has 
been reported. 

Saturated solution (10 ml.) of manganous 
chloride in absolute alcohol was treated with 
tetramethyl ammonium chloride (Ig.) in 
absolute alcohol (10 ml.) and stirred well. The 
pink solution immediately became colour -ess and 
a white precipitate separated out. This was 
filtered off, washed well with absolute alcohol 
and dried in a vacuum desiccator (Found 
% Mn, 16-60; % Cl, 41-21; Mn 

requires Mn, 15-93 ; Cl, 41-12). The compound 
was highly soluble in water and decomposed at 
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280® C. Conductance measurements revealed it 
to be a 2:1 electrolyte. The compound is 
paramagnetic in powder form indicating 5 
unpaired electrons B.M.). 

Many spin-free hexaco-ordinated complexes 
have been reported earlier.- Hexapyridine 
manganese (II) bromide =6-00 B.M.) 

potassium bis oxalato diaquo manganate (II) 
=5-G9 B.M). From ligand field theory, 
the tetrahedral arrangement is expected to 
occur less frequently than the octahedral, since 
the cryslal field stabilisation energy is always 
larger in the latter case. However, recently a 
tetrahedral compound having the formula 
(Ph..MeAs)^> (MnCl^) has been prepared.-^ The 
magnetic moment of the compound reported 
presently is 5*88 B.M. and it is yet another 
example of a 4 co-ordinated, spin-free, 
tetrahedral complex of Mn (II). 

Thanks are due to Jnan Vi j nan Parish ad, 
Utkal University, Bhubaneswar, for a grant. 

Department of Chemistry, D. V. Ramana Rao. 
Regional Engg. College, S. K. Naik. 
Rourkela-2, SejDtemher 21, 1963. 
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A SIMPLE TECHNIQUE FOR 
RECORDING SALIVARY SECRETION 
BY INCHLEY’S DROP RECORDER 

Salivary secretion is usually recorded with 
drop recorders like the Condon’s, the Inchley’s, 
drop timer, or with two tambours. Their main 
disadvantage is the viscid saliva sticking on to 
the recorders. Moreover, if the interval bet- 
ween the successive drops is long, the saliva 
dries up blocking up the recorder, necessitating 
frequent disturbance of the experimental set- 
up for’ clearing and cleaning. This was over- 
come by adopting a. water' displacement tech- 
nique with a drop recording assembly.^ A simple 
modification, without the electronic device, has 
been used for recording the salivary secretion 
from the Wharton’s duct of the submaxillary 
gland of the dogs, in my experiments while 
studying the effect of antispasmodics. 

The technique is as follows. The saliva from 
the salivary cannula in the duct runs by 
gravity into a water- filled bottle, with a two- 
way cork fitted up with the glass and rubber 
tube connections and placed at a lower level. 
The saliva displaces an equal volume of the 


water from the bottle, which falls out in drops 
on the Inchley’s drop recorder connected to a 
recording tambour. The size of the bottle can 
be selected according to the approximate 
volume of saliva secreted in any single sitting. 
Combined with a simultaneous time recording, 
the augmentation in the secretion is indicated 
by shorter intervals between the vertical lines 



FIG. I 

(uide the tracing); whilst the interval is shown 
by the height of the vertical curves in Bulbring 
and Dawes (1945) method. This technique 
works especially well in experiments r'unning 
for long durations, obviating the need for fre- 
quent cleaning of the drying viscid saliva, as 
the saliva does not come in direct contact with 
the Inchley’s drop recorder. 

My grateful thanks are due to Prof. M. Y. 
Ansari for guidance. 

Pharmacology Department, Subba Rao. 

Karnatak Medical College, 

Hubli (Mysore State), July 12, 1963. 
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OBSERVATIONS ON THE ACTION OF 
BRETYLIXJM TOSYLATE AND 
ADENOSINE TRIPHOSPHATE ON THE 
ISOLATED FROG HEART 

Bretylium tosylate (Darenthin) has assumed 
appreciable pharmacological and therapeutic 
importance in recent years due to its interference 
in the adrenergic transmission^"-^ and utility in 
the treatment of hypertension and peripheral 
vascular diseases.^- ^ As the mechanisn. of its 
action is not yet fully known, the relationship 
of Darenthin with adenosine triphosphate (ATP) 
has been studied. 

The experiments have been carried out on 
isolated frog hearts and responses to graded 
doses of Darenthin recorded before, during and 
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after perfusion with ATP (2*5-10 A^g./ ml.)* 
Similarly, in another series of experiments, 
effects of graded doses of ATP have been studied 
during perfusion with Darenthin (5-10 /^g./ml.). 

Darenthin. has been found to inhibit the ATP- 
induced stimulation of frog heart (Fig. 1 and 
Table I), The inotropic effect of Darenthin was 
also observed to be blocked by ATP (Fig. 2 and 
Table II). 


Table II 

Showing the c-jfect of ATP on stimulant 
action of Darenthin on frog heart 


Perctiuttge stimalatiori 


ATP 

Control 

Perfusion with 
ATP 

— Inhibition 
percentage 
±SD 

2*5 

20 

10 

20*0 ±1-8 

5-0 

10 

7 

5G-2±4*9 

10*0 

13 

5 

(3l*5±7-l 


Table I 

Showing the effect of Darenthin on ATP-’ 
induced stimulation of frog heart 

Percentage stimulation 

Darenthin Inhibition. 

/ug./ml. Control Perfusion with percentage 
Darenthin ±SD 


Darenthin and ATP have been found to b.lock 
each other’s action on the isolated frog heart. 
As Darenthin prevents the release of catechol 
amines, which are known to .be held in the 
chromaffin granules, rich in ATP, the above 
finding seems to be of interest in its mechanism 
of action; 


5*0 . 

67 

47 

29-0±3-l 

7 -.'5 

37 

22 

42-0±5-2 

10-0 

53 

27 

54-0 + 5-7 


Department of Pharmacology, B. C. Bose, 
M.G.M. Medical College, A. Q. Saifi. 

Indore, July 1, 1963. 




FIG. 2 





112 


1. Eoura, A. L. A. and Green, A. F., Brit, J Pharma- 

ccL, 1959, 1, 536. 

2. — , Copp. F. G., Dnncombe, W. G., Green, A. F. 

and McCoubrey, A., Ibid., 1960, 15, 265, 

3. Exley, K. A., Adrenergic Mechanisms,^ J. A. Chur- 

chill Ltd. London, 1960, p, 158. 

A, Burn, J. H. and Rand, M. J., /. Physiol,, 1960, 
150, 295. 

5. Smirk, F. H. and Hodge, J. V,, Lancet, 1059, 2, 

673. 

6. Laurence, D. R. and Rosenheim, M. L., ,4.'ircncrgic 

Mechanisuis, J. A. Churcliiil, Ltd, l.ondon, 
1900, p. SOL ' 


FLAVONOIDS OF THE FLOWERS OF 
HIBISCUS MVTABILIS 

Ik continuation of our earlier studies on the 
flavonoids of Hibiscus tiliaceus'^ and Hibiscus 
surattensis,- we have chemically examined the 
flowers of Hibiscus mutabilis^'-^ known as- 
‘changing rose’ whose flowers do not seem to 
have been systematically investigated earlier, 
except for a report-' on the presence of cyanin. 
The colour of the large and attractive flowers 
of H. mutabilis commonly propagated by 
cuttings is ivory-white to pale yellow in the 
morning and pink red in the evening. The 
fresh flowers of H. mutabilis growing in a 
Pondicherry garden collected before eight in the 
morning have been found to contain quercimeri- 
trin (quercetin-7-gluco3ide) with a small pro- 
portion of meratin (quercetin-3-diglucoside) and 
those after four in the evening contain cyanin 
(cyanidin-3, 5-digluco3ide) and practically no 
anthoxanthin. 

The fresh morning (pale yellow) flowers were 
extracted with sufficient methanol by cold 
maceration three times, each time lasting for 
tw^elve hours and the combined extract con- 
centrated in vacuo to remove all methanol. The 
aqueous layer was shaken with petroleum ether 
to remove waxy matter (no carotenoid pig- 
ments present) and then with ether to get the 
free anthoxanthin components. The residue 
from the ether layer was found to contain only 
quercetin, the identity of which was established 
by comparison with an authentic sample of the 
compound. The aqueous layer after extraction 
with ether on paper chromatography gave indi- 
cation for the presence of two glycosides, which 
could be purified by large-scale paper chromato- 
graphy using n-butanol-acetic acid-water 
(4: 1:5 v/v, upper phase). They were then 
separated by rechromatography on paper with 
water as the solvent ; one of them was iden- 
tified as quercimeritrin, Rf (ascending) 0-52 
(phenol- water^ lower), 0-72 (n-bptanol-acetic 
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acid- water, 4:1:5, upper), 0-73 (acetic acid- 
water, 6 : 4) and the other as meretin^ 0‘5G 
(acetic acid- water, 15 : 85), 0-75 (acetic acid- 
water, 6:4), 0*37 (water), the Rf values 
agreeing with those reported earlier. The 
identity of quercimeritrin was also confirmed 
by comparison and co-chromatography with an 
authentic specimen from Gossypium hirsutumJ 
The aqueous layer containing the mixture of 
glycosides on acid hydrolysis yielded a single 
aglycone, quercetin and glucose only as the 
sugar. The total yield of the pigments was 
about 0*08%. 

Fresh evening (pink-red) flowers from the 
same plant were extracted in the cold with 
sufficient methanolic hydrochloric acid (0*11^ 
HCl) and the anthocyanin worked; out according 
to an earlier method.*^ From the Rf values, 
colour reactions, absorption MeOH- 

HCl) of the pigment, the single anthocyanin 
pigment present was identified as cyanin which 
confirmed the earlier report^ of its presence in 
these flowers. Identity of cyanin was further 
established by acid hydrolysis (1 N HCl) when 
cyanidin^ (compared with an authentic sample) 
and glucose were obtained. 

It is interesting to note that in the flowers 
of H. mutabilis no oxidation or reduction com- 
pound of the basic anthoxanthin quercetin is 
found unlike in other Hibiscus species which 
have been earlier reported^’-’^o-ii to contain 
gossypetin and hibiscetin derivatives (along 
with quercetin). 

The absence of anthocyanin type of pig- 
ment in the morning and any significant 
amount of anthoxanthin in the evening 
flowers needs a precise explanation from the 
point of view of biosynthesis of flavonoids in 
these flowers. It may also be mentioned here 
that the* co-occurrence of flavonol glycosides and 
their corresponding anthocyanins have been 
established in a number of plants, most studied 
examples being the cultivated potato, Lathyrus, 
Plumbago and Rhododendron species.^- In this 
connection, the recent report by Seshadri et alM 
on the preparation of anthocyanidins and their 
glycosides from their related flavonoids is 
interesting. 

We thank Professor T. R. Seshadri for his 
kind interest in this work and Dr. S. G. Veng- 
sarkar for constant encouragement. 

Medical College, S. Sakkara Subramanian. 
Pondicherry, M. Narayana Swamy. 
September 2, 1963, 
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A RAPID TEST FOR DETERMINING 
NICOTINE IN GREEN TOBACCO LEAF 
A RAPID test for determining nicotine in green 
tobacco leaf is much sought for while classifying 
hue-cured tobacco plants in the field on the 
basis of their alkaloid content, especially in the 
breeding programme. 

After studying different techniques'"^ a simple 
method has been developed incorporating suit- 
able modifications in Raffaufs field test proce- 
dure and in the quick laboratory procedure of 
the U.S. Department of Agriculture, reported 
by Lomakina. 4 

Test Reagent . — solution of 0-85 g. of 
bismuth subnitrate in 10 ml. of glacial acetic 
acid and 40 ml. of distilled water is mixed with 
a solution containing 8 g. of potassium iodide in 
20 ml. of distilled water and stored in a brown 
bottle. 

Colour -intensifier. — 10% citric acid solution. 

Field Test . — About 1 g. of green leaf tissue is 
ground in a glass mortar with some glass wool 
and the pulp pressed through a dry muslin 
cloth to collect the juice into a small clean 
porcelain dish. 20 p- of this juice is drawn by 
means of a micropipette and spotted on a 
Whatman No. 1 filter-paper strip, allowed to 
dry and treated with 20 m 1. of the test reagent 
An orange spot on a pale yellow background 
indicates the presence of nicotine. The spot is 
treated after drying, with 40 ^1. of the colour- 
intensifier whereby the central spot turns red. 
As the concentration of nicotine increases the 


depth of the red colour also increases, denoting 
roughly the concentration of the alkaloid. Com- 
parison writh the colour intensity of the spots 
developed with a range of known nicotine con- 
centrations as standards will be very helpful in 
evaluating the approximate nicotine content in 
the test sample. 

Laboratory Test . — Whatman No. 1 filter- 
paper is cut into strips of 15 X 180 mm. 
dimensions (with a 2 cm. portion at one end cut 
into a tail), treated with 0*2 M KCl solution 
and dried at room temperature. The juice, 
prepai'ed as under ‘Field test’, is centrifuged at 
2,000 r.p.m. for 2 minutes and 20 pi. of the centri- 
fugate is spotted on the strip, 2 cm. from the 
tail end, and air-dried. An ascending type of 
chromatogr'am is run in a suitable chamber 
using r.-butanol, hj'-drochloric acid (Sp. gr. 1*19) 
and water in the proportion of 100 : 40 : 13 
(V/V) as solvent. The solvent ascends to about 
7 cm. in 100 minutes at the room temperature 
varying between 32-36® C. The strips are dried 
and dipped in the test reagent to obtain clear 
red spots of nicotine on a yellow background. 

In a test experiment run with a series of 
dilutions of the original extract (prepared from 
the left half of the N. tahacum leaf) having 
1*00, 0-75, 0-50 and 0*25 of the original con- 
centration, the chromatograms w’^ei'e run as 
above and their spot areas and Rf values 
determined (Table I). Nicotine was determined 
from the right half by the method of Griffith 
and Jeffrey.'^ 

Table I 

Spot areas and Rf values for the corresponding 
nicotine concentrations 

Percentage nicotine 1 • 4900 I • 1 1 75 0 • 7450 0 • 3725 

on O.D. basis 

Spot aiea (sq. mm.) 132 H7 S9 50 

R/ value .. 0‘53 0*57 0*59 0*61 

It is seen from Table I that the Rf value 
increased with a decrease in the alkaloid con- 
centration. Spot area showed a consistent 
decrease with decrease in the nicotine level 
(Fig, 1). By plotting the spot area against the 
logarithm of the nicotine concentration a linear 
I’elationship (Fig. 2) was obtained. (Inciden- 
tally, it was found that the correlation coefficient 
was -h 0-999" for these values.) A similar 
linear relation was reported by Fisher et al.^ for 
amino-acids and sugars. It is possible, therefore, 
to obtain a linear regression of nicotine content 
of the leaf on the spot area which will be 
fairly satisfactory to estimate well within 
experimental error the nicotine content of a 
given sample of tobacco. 
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Fin. 1. Spot-area decrca ing with clecrea^itig nicotine 
content. dji I . j 



Fig. 2. Relationship of spot-area to logarithm of nico- 
tine content 

The advantage of this method lies in the fact 
that the test can be conducted directly on the 
green leaf and the time taken is only a few 
minutes for the field test and less than 2 hours 
for the laboratory test. The latter test is quite 
sensitive and an absolute aniount as low ^s 13 


of nicotine can be detected and quantitatively 
determined by this procedur'e simultaneously on 
a number of samples. The test is negative for 
anabasine but it does not distinguish between 
nicotine and nor-nicotine. 

Thanks are due to Dr. G. S. Muity for his 
kind interest in the work and to Sri. M. V.- Pavate 
for statistical help. 

Central Tobacco Res. Inst., N". C. Gopalachari. 
Rajahmundry-1, Ch. Sriramamurty. 

June 28, 1963. 
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ALKALINE PHOSPHATASE IN THE 
NEPHRIDIAL BLADDER OF THE 
INDIAN LEECH 

KlRUUmARlA GRANULOSA (SAVIGNY) 

The nephridial bladders of Hirudinaria granulosa 
and Hirudo medicinaJis are lined internally by 
a thick felt-like layer of bacteria,^’- which have 
been confused with cilia.'^ The present experi- 
ments have helped to distinguish the wall of the 
nephridial bladder of Hirudinaria granulosa 
from the so-called 'cilia’ (bacteria) on the basis 
of the distribution of alkaline phosphatase. 

Thoroughly fed leeches were quickly dissected 
alive. The nephridial bladder was carefully 
removed with the vesicle-duct intact and was 
fixed either in 80% ethyl alcohol or in chilled 
absolute acetone. After dehydration and 
embedding in paraffin, sections were cut at 10 
and stained with the Gomori's revised Ca-CoS 
method for the histochemical demonstration of 
alkaline phosphatase.-^ Controls were set up in 
an identical manner’ but with the glycero- 
phosphate omitted. 

The enzymatic activity was mainly localized 
in the bacterial layer. The wall of the nephri- 
dial bladder and the vesicle-duct gave a 
negative response to the enzyme (Figs. 1, 2). 

Previously alkaline phosphatase has been 
histochemically demonstrated in a variety of 
bacteriaS’G by the Gomori’s technique. It has 
been suggested that the phosphafases are con- 
cerned with the removal of phosphate from 
phosphorylated hexoses and consequently their 
conversion to sugar residues for gellular 





Letters to the Editor 


115 


Mo. 4 1 

Feb. 20, 1964} 



Figs. i-2. Fig. l T.s. of the nephridial bladder (NB) of Hirudinaria gmuitlosa showing an intf.-nse 
positive reaction for alkaline phosphatase in the bacterial layer (arrow). The vesicle-duct (V) is devoid of 
such layer, X 360. Fig. 2. A portion of Fig. 1 highly magnified, showing a negative reaction for the enzyme 
in the wall iw^ arrows) of the nephridial bladder. The bacterial layer shows an intense reaction (arrow), 
X 1,620. 


metabolism in bacteria.? The present results 
suggest that such a function is probably taking 
place in the bacterial lining of the nephridial 
vesicles. It is of interest to mention that 
certain nutrient substances, which leak out 
during the process of excretion from the 
nephridium proper, promote a very rich growth 
of the bacteria in the vesicle. Intense positive 
histochemical reaction for alkaline phosphatase 
in the bacteria is of considerable interest in 
this context. 

The author is indebted to Dr. H, B. Tewari 
for guidance. 


Department of Zoology, Bhoomittra Dev. 

Lucknow University, 

Lucknow, Jidy 14, 1963. 
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EirCHODELUS MACRODOROIDES 
(STEINER, 1914} THORNE, 1039 
(NEMATODA: DORYLAIMOIDEA) 


A SINGLE female specimen belonging to the 
genus Enchodelus Thorne, 1939, was found in 
soil collected from around the roots of pine 
trees, Pinus sp., in Simla (H.P.) North India. 
This is the first record of this genus from 
India. Since chlorophyii-like material is found 
in the intestinal contents of the nematodes 
belonging to this genus, ^ it is obvious that they 
feed entirel 3 ^ on plants they infest. However', 
experimental evidence is not available. The 
present material closely agrees with the descrip- 
tion of Enchodelus macrodoroides as provided by 
Thornei (1939) but differs from it in some 
features which are slight intraspecific variations. 
Measurements and a brief description are provided 
here. The description in parenthesis is accord- 
ing to Thome given for comparison with the 
present material. 



L == l-7mm. ; d = 33 ; b == 5*3 ; c =: 31 ; 
V =: 50 ; Spear = 40 ; Spear extension = 37 jtt. 

Body cylindrical, tapering to both extre- 
mities and ventraliy arcuate when relaxed. 
Cuticle smooth, 3 ^ thick, subcuticle finely 
striated. Lip region amalgamated, slightly 
marked off from the body contour by a con- 
striction. Amphidial apertures about half as 
wide as head. Spear 3:S times the width of 
lip region ( 2^2 times) with minute aperture. 
Spear extension with well-developed flanges. 
Guiding ring double. Esophagus slender 


anteriorly in about 2/3rd of its length, then 
enlarges gradually to form the basal expanded 
portion. Cardia obscure. Prerectum VA anal 
body diameter (4-5 times); rectum about one 
anal body width (almost as long as tail). 
Vulva a transverse slit, equatorial (V = 48). 
Ovaries symmetrical, amphidelphic and out- 
stretched (reflexed ,V2“2/3rd the distance back 
to vulva). A pair of caudal papillae present. 
Tail ventraliy arcuate, about twhee the anal 
body diameter. 

Dept, of Zoology, M. Shamim Jairajpuri. 

Aligarh Muslim Univ., Ather H. Siddiqi. 

Aligarh (U.P.), India, June 26, 1963. 


1. Thorne, G.. Capita Zool, 1939, 8(5), 1. 


SUPERNUMERARY ARCHESPORIAL 
CELL IN OCHNA ATROPURPUREA DC. 
The genus Ochna consists of twenty-five species 
(Hooker, 1885) distributed in Tropical Asia and 
Africa. • In Bengal, there are found only tvm 
species (Prain, 1905). The present investiga- 
tion has been made on Ochna atropurpurea, 
which is often cultivated in gardens. The con- 
tribution towards the knowledge of embryology 
in the faimily Ochnaceee is still very fragmen- 
tary. Schnarf (1931) has briefly reviewed the 
earlier literature on the embryology of a few 
species of Ochna. Recently, Chikkanniah (1954) 
has published a brief, note on the development 
of the female gametophyte in Ochna squarrosa 
Linn. 



nucellate. The megaspore mother cell gives 
rise to a linear tetrad in the usual way. The 
chalazal megaspore becomes invariably func- 
tional (Fig. 1). The development of the female 



Letters to the Editor 


117 


No. 4 1 

Feb. 20, 1964J 

gametophyte conforms to that of O. squarrosa as 
noted by Chikkanniah (1954). During embryo- 
logical investigation on this species, a peculiar 
structure has been met with in the ovule. . It 
has been observed by the present author that 
the supernumerary archesporial cells develop 
in 10-15% of the ovules. Figure 1 shows the 
functional megaspore with three degenerated 
megaspores in the micropylar region and the 
inner integument manifests the presence of an 
enlarged archesporial cell. The cytoplasm of 
the same shows dense chromaticity and stain- 
ability. It is also clear from Fig. 1 that the 
two integuments are fused in the lower region. 
The presence of two archesporial cells in an 
ovule indicates possible occurrence of poly- 
embryony in the species investigated. 

A detailed account of the embryological 
studies wnll soon be published elsewhere. 

The author is indebted to Dr. S. M. Sircar, 
for his valuable guidance, Dr. I. Saner ji for 
suggesting this pi'oblem and to Dr. K, Basu, 
Principal, for providing necessary facilities. 

Dept, of Botany, Rash Behari Ghosh. 

Charuchandra College, 

Calcutta-29, August 6, 1963. 
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3. Prain, D., Bengal Plants^ 1905, 1. 

4. Schnarf, K., Vergleichende Embryvlogie der Angic- 

sperjnen, Berhn^ 1931. 


GERMINATION OF POLLEN GRAINS 
IN NELUUBITJM SPECIOSUM WILLD. 
An interesting deviation from the normal type 
of germination of pollen grains, characteristic 
of most of the angiosperms, has been observed 
in Nelumhium speciosum Willd. The pollen 
grains are tricolpate, and subprolate measuring 
about 80 ^ in diameter. 

During the piocess of germination the grain 
swells and the spore contents escape out of the 
grain by rupturing the exine but still enclosed 
in the intine. The intine enclosing the spore 
contents shows differentiation into an outer 
ectintine and an inner endintine (Fig. 1). A 
little later the intine shows a small protrusion 
which develops into the pollen tube (Fig. 2). 

Such a type of germination of pollen grains 
is remarkable having been reported so far only 
in Illicium floridanu7n^ where the exine splits 
completely into three separate sections which 
are cast off. Therefore, it has been considered 
worthwhile !o record the same here. 

Our thanks are due to Professor G. Erdtman 
for a personal communication confirming that 


the above phenomenon is unusual in the 
angiosperms. 



5 op- 


Figs. 1-2. Fig. 1. Geimination of the pollen grain 
casting off the exine. Note the .‘^poro contents enclosed in 
the intine showing differentiation into ectintine and endir- 
tine. Fig. 2, The same showing the developing polkn 
tube. 

Department of Botany, J. Venkateswarlu. 

Andhra University, V. Seshavataram. 

Waltair, July 16, 1963. 

1* Wodehouse, R. P., Bot. Fev., 1936, 2, 67« 


ON A FOSSIL BRYOPHYTIC 
SPOROGONIUM FROM THE DECCAN 
INTERTRAPPEAN BEDS 
Our knowledge of fossil bryophytic sporogonia 
from India is rather meagre. Saksena (1958) 
has described a young moss sporophyte 
Capsulites gondwanensis from the South Rewa, 
Gondwana basin. Gupta (1956) has recorded 
Notothylas type of sporogonium from the 
Deccan Intertrappean beds. 

In view of the rare occurrence of fossil 
bryophytes and especially their sporogonia, the 
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discovery of a well-preserved petrified specimen 
in a black chert from the Deccan Intertrappean 
beds of Mohgaon-Kalan, District Chhindwara 
(M.P.), is well worthy of record. A number of 
serial peel sections were prepared and studied. 

The sporogonium is surrounded on all sides 
by certain tissues, but especially the tissues at 
the base ai’e in organic connection with the 
sporogonium and may belong to the tissues of 
the thallus in which it is embedded (Fig. 1). 
The sporogonium consists of the capsule and 
the foot. In between the capsule and the foot, 
there is a slight constriction which may repre- 
sent the seta ; otherwise there is no other indi- 
cation of its existence. The sporogonium 
measures on an average 1*5 X 0*75 mm. The 
capsule is more or less spherical or elon- 
gated and measures about 1*1 x 0-55 mm. The 
wall of the capsule is 1 to 3-Iayered thick and 
is devoid of stomata. The cavity of the capsule 
contains spores and elaters (Fseudoelaters) . 


The foot is bulbous, flattened and round oj 
slightly elongated. The length of the foo" 
varies from 0-2 to 0-33 mm. 

The dehiscence of the sporogonium is nu* 
seen. However, there is the probability tha! 
the sporogonium might have been dehisced b\ 
the decay of the capsule wall as in the family 
Kicciaceae. 

The spheiical shape of the capsule more tn 
less resembles the shape of the capsules (tf 
certain members of the family Marchantiacc;r 
as in Dumortiera, FUnhriaria. The affinities 
the present material, in its probable mode nf 
dehiscence by the decay of the wall of sporogu- 
nium, can also be traced to the family Ricciaco,'<\ 

Further, the present specimen shows affiniticr. 
with Anthocerotales in characters as (in 
presence of simple, occasionally branclrni 
elaters ; (b) a well-developed bulbous foot , 
(c) absence of columella as in certain species 
of Notothylas and (d) spores mostly roum! 



Figs. 1-2. Fig. 1. Bryophytic sporogonium ihtcanii Gen. et sp. nov. showing the 

capsule and the foot. The capsule cavity contains spores and elaters, x 50. Fig. 2. A part of the sporo- 
gonium magnified showing the spores (S) and elaters (EJ, X 454. 


Within the capsule no columella or sterile 
tissue is seen (Fig. 1). 

The spores are smooth, transparent, yellow, 
thin-walled, may be round, oval or triangular 
in shape and possess a distinct triradiate mark 
showing tetrahedral development (Fig. 2 S). On 
the average the spore measures 0*011 X 
0*009 mm. The elaters are thin- walled, trans- 
parent, browm in colour, simple or occasionally 
branched and no spiral thickening is seen 
(Fig^ 2, E). On the average the elater measures' 
from 0-01 mm. to 0*04 mm. in length and 
0*0022 mm. in breadth. 


with a smooth and thin outer margin (Camp- 
bell, 1928; Kashyap, 1929). 

Thus the present specimen combines certain 
features of Marchantiales and certain others of 
Anthocerotales. But the characters of the speci- 
men described above weigh very much with the 
characters of Anthocerotales. 

The bryophytic sporogonium described by 
Gupta (1956) from the same locality, as the 
present one, differs from the above-described 
sporogonium not only in size and shape but 
also in the absence of distinct spores and 
elaters. Moreover, this bryophytic sporogonium 
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is further characterized by the possession of a 
bulbous and flattened foot. 

The present specimen, therefore, retains its 
individuality on the ground of its form, size of 
spores and elaters, absence of columella and 
stomata and other characters. And hence, it 
may be considered a new genus and has been 
named Shuklanites deccanii Gen. et sp. nov. 

The author expresses his deep gratitude to 
Prof. V. B. Shukla, for his guidance. His 
thanks are also due to Shri R. C. xA.gnihotri for 
facilities and encouragement. 

Botany Department, L. C. Singhai. 

College of Science, 

Raipur (M.P.), July 9, 1963. 
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PYTHIUM STALK ROT OF CORN 
IN INDIA 

During the monsoon season of 1961 a severe 
stalk rot of corn was noticed in the experi- 
mental crop of the Co-ordinated Maize Breeding 
Scheme at the Indian Agricultural Research 
Institute. While certain inbred lines were 
completely damaged, other varieties standing 
alongside either remained free from infection 
or showed the disease only sparingly. The 
disease had started in 6-8 weeks old plants in 
the last week of July and continued to be 
destructive till the end of August. The rotting 
was confined to a single internode, the second 
or third one above the soil level. The diseased 
internodes had become brown, water-soaked, 
soft, and at this point the plant twisted and 
toppled over to the ground while still attached 
to the stalk through the vascular fibres. Such 
plants continued to remain green for several 
days. The diseased plants could be detected 
only after they had fallen to the ground. A 
fungus which was identified as Pythium hutleri 
Subramanian was consistently isolated from the 
rotted tissues. During August 1962, the 
disease was successfully reproduced by inocu- 
lating young cultures of the fungus on 
6-8 weeks old plants of the corn variety Ganga 
101. The inoculation was made by introducing 
two days old PDA Culture into wounds on the 
basal part of the stem made by means of a 
cork-borer. About 30 plants were inoculated 
in this way. All the inoculated plants toppled 
over to the ground within 4-8 days of the 


inoculation. The inoculated internodes showed 
the typical symptoms of the disease encountered 
in nature. On reisolation from such diseased, 
internodes, Pythium hutleri Subramanian was 
readily obtained in each case. The uninoculated 
but similarly wounded plants standing side by 
side remained healthy. 



HG. 1. Corn plants snowing rot infection. 


It was observed that the infection and deve- 
lopment of the disease depended upon the age 
of the plant ; only young plants, before dif- 
ferentiation of abundant fibrous tissues in the 
stem, took infection when inoculated through 
the wounds. Unwounded and mature plants 
failed to take infection. It is interesting to 
observe that the disease occurred only in the 
monsoon season of 1961 when there were 
incessant heavy rains for one month resulting 
in the water-logging of the standing crop. 
During the monsoon season of 1962 the rainfall 
was intermittent and the observations made in 
the same plots of corn did not reveal the presence 
of the disease. 

EUiotU in 1943 published a detailed account 
of the disease. She reported the causal 
organism as Pythium hutleri Subramanian. 
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According to her the disease was first observed 
in Virginia, U.S.A., by M. T. Jenkins. Sub- 
sequently it was reported from several other 
places from the U.SA., viz.^ Indiana, 2 Kentucky^ 
and Illinois.-^ The disease is also reported from 
Jamaica^ and Venezuela.® The occurrence of 
this disease is being reported for the first time 
from this country. 

The authors wish to thank Dr. B. L. Chona, 
Dr. E. W. Sprague and Dr. R. L. Paliwal for 
their keen interest and help in this investigation. 

Division of Mycology and D, N. Srivastava. 

Plant Pathology, V. R. Rao. 

Indian Agri. Res. Inst., 

New Delhi, June 25, 1963. 
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GROWTH OF RECEPTACLE IN 
CASHEW AS INFLUENCED BY 
GROWTH SUBSTANCES 

Cashew (Anaoardium occidentale L.) is an 
ideal material for studying the effects of nut 
on growth and development of receptacle 
because the removal of nut does not cause much 
injury to the axis. In strawberry Nitschi (1950) 
observed that achene development is intimately 
associated with growth of the receptacle. 
Removal of all the achenes stopped growth of 
the fleshy part but application of naphthoxy- 
acetic acid and indolebutyric acid effectively 
replaced fertilized achenes in inducing growth 
of the receptacle in normal shape. 

15 days after opening of flowers nut was 
detached from the receptacle and growth sub- 
stances, 2, 4, 5-T (2, 4, 5-trichlorophenoxy- 
acetic acid) 2, 4-D (2, 4-dichlorophenoxy acetic 
acid) and GA (gibberellic acid) were applied in 
100 and 1,000 p.p.m. in lanolin at the cut surface. 
There were 7 treatments in all including con- 
trol and 10 replications were used per treat- 
ment. At the time of application of growth 
substances the receptacles were 1*5 cm. in length 
and 3 mm. in diameter. 

The untreated receptacles dried and dropped 
off in 5-7 days after the nuts wer-? detached, 
while those treated with 2, 4, 5-T and 2, 4-D 
in both the concentrations enlarged into fleshy 
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fruit-like structures. G.A. did not, however, 
show further development but the receptacle 
remained attached to plant throughout the 
period of experiment. Growth substances caused 
much faster development and early ripening of 
fleshy receptacle than those on which the nuts 
remained attached. 

The results of this experiment also suggest 
that growth of receptacle is controlled by 
hormone supply and the seed is the centre of 
production. 

Agri-Horticultural T. K. Bose. 

Society of India, 

Calcutta-27, August 22, 1963. 

1. Nitsch, J. P., Amer. Jour, /lot., 1950, 37, 211. 

NEW PLANT RECORDS FROM INDIA 

During floristic studies in different parts of 
India including the interior parts of North-East 
Frontier Agency, a few interesting species were 
collected and studied. Some of them which are: 
either new or little known to the country are 
noted below : 

Gesnbriace^ 

1. Beccarinda cordifolia (Anthony) B. L. Burtt 

(= Petrodoxa cordifolia Anthony). 

Loc. — Takepokong — Sirang (Siang frontier 
division, N.E.F.A.) 1700-2200 m., Rolla 

17882. 

This is the first record of the genus and the 
species in India which are not known so far 
west of Burma. This is interesting particularly 
with reference to the distribution of the genusi 
from Upper Burma to Yunnan and other parts 
of China towards the east and the Himalayan 
region towards the west. 

DiOSCOREACEiE 

2. Dioscorea soortechinii Prain et Burkill. 

Loc. — ^Minguing (Siang frontier division, 

N.E.F’A) 1200m., Rolla 17744. 

This is so far known from Malayan Peninsula 
and Sumatra. The present new record in the 
Himalayas extends its distribution further north 
possibly through Burma. 


POACE.® (r= GRAMINEiE) 

3. Leptaspis urceolata (Roxb.) R. Br. 

— Chudal area (Tenmalai forest division, 
Kerala) 300 m., Rolla 61380; Parappar 
(Tenmalai forest division, Kerala) 
350 m., Suhramanian 71512. 

An interesting forest grass with broad leaves, 
so far known from South-East Asia and Ceylon 
and now seems to have recently migrated to 
the southernmost part of Kerala through Ceylom 
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Orchidace^ 

4. Coelogyne carnea Hook.f. 

Loc. — Minguing (Siang frontier division, 

N.E.F.A.) 1200 m., Rolla 17757. 

This species, so far known, only from Malayan 
Peninsula, is now recorded from tlie Himalayan 
zone. A mention about this locality together 
with its occurrence also in K. & J. Hills, Assam, 
was, however, made by Panigrahi.^ 

Santalace^ 

5. Phacellaria compressa Benth. 

Loc. — Mountain slope above Bela village 
(Apathanang valley, Subansiri frontier 
division, N.E.F.A.) 1900 m., Rolla 1677. 
This was collected in dioecious stage as a 
complete parasite on TaxUlus vestitus (Wall.) 
Danser (Loranthaceae) which, in turn, is semi- 
parasitic on Pyriis pasliia Buch.-Ham. (Rosaceae). 

Of the seven species known so far under the 
genus which are distributed mostly in the 
mountainous regions of S.E. Asia, only P. com- 
pressa on the basis of the present record is con- 
sidered to have migrated further north into the 
Himalayan zone. P. wattii Hook.f. recorded from 
Manipur in FI. Brit. India, 1886, 5, 236 is con- 
sidered in the recent revisions^’S of the genus to 
be a synonym of P. compressa. This view 
further supports the possibility of the migration 
of the species from S.E. Asia to the Himalayas 
through the Manipur ranges. 

Botanical Survey of India, Rolla Seshagiri Rao. 
Poona-1, July 29, 1963. 


1. Panigrahi, G., Proc. Summer School cff Botany , 1960, 
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3. Stauffer, H. U., Unpublishe I (Personal Communi- 
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CVRVULARIA TXJBERCULATA FROM 
DUNE SOIL 

Ik the course of a study of dune soil fungi, the 
author came across Curvularia tuherculata, one 
of the two new species described by Jain 
(1962),- occurring on maize leaves from Udaipur 
(Rajasthan) and paddy grains from Delhi. The 
soils were collected during June 1963 from coastal 
dunes near Chirala (Guntur District, Andhra 
Pradesh) , where Spinifex Uttoreus Merr. and 
Ipomoea pes-caprce Sweet are the two dominant 
species. The fungi were isolated by soil plate 
method (Warcup, 1950),2 employing tomato 
agar medium. The fungus under study forms 
a new record for the soil and, therefore, isi 
described below. 


Colonies of the fungus" spreading rapidly ou 
potato sucrose agar, brown to blackish-brown, 
woolly, sporulating abundantly ; vegetative 
hyphse branched, septate, pale brown, smooth, 



Fig. 1. Curvularia tuherculata. < 2 , mycelium; 

conidiophore; c, conidia. 

2 - 5-7- 8 M wide. Conidiophores simple or 
branched, slender at the base slightly wider 
and thick-walled towards apex, brown but paler 
towards the tip, geniculate, markedly tuberculate 
at swollen nodes, septate, variable in length, 

3- 0-5 *5 /A wide. Conidia borne spirally or 
alternately towards the tip, straight or ellipsoidal, 
rarely slightly curved, fusiform or cylindrical, 
3-septate or very rarely 4- to 5-septate, some- 
times constricted at the septa, the septa being 
thick and dark brown, tuberculate all over the 
surface, the tubercles being of variable . size,, 
brown to dark brown, two middle cells darker 
and larger, sometimes the second cell from the 
base of the conidium being the largest and 
darkest, the apical cell with a. broadly rounded 
tip, paler in colour, the basal cell pale brown, 
shaped like a crucible, with a distinct scar at 
the base indicating the point of attachment, 
29-5-48-0 X 13'0-19-0 m. 

The culture will be deposited in Indian Type 
Culture Collection of Fungi, I.A.R.I., new Delhi, 

The author is grateful to Prof. M. R. Suxena 
for encouragement. 

Botany Department, P. Rama Rao. 

Osmania University, 

Hyderabad-7, August 13, 1963. 
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REVIEWS 


The Theory of Superconductivity. Edited by 
N. N. Bogoliubov. International Science 
Review Series 4. (Published by Gordon and 
Breach, Science Publishers, 150, Fifth Avenue, 
New York-11, N.Y.), Price $4.95. 

The phenomenon of superconductivity which 
was discovered by Kamerlingh Onnes in 1911 
may briefly be summed up by the statement 
that many metals and alloys, below a certain 
critical temperature characteristic of the sub- 
stance, have no measurable electrical resistance. 
The phenomenon has since then been the subject 
of numerous experimental researches, and 
several other interesting features of it have 
been brought to light. A phenomenological 
theory of superconductivity was advanced by 
F. and H. London in 1935, but until 1950 its; 
real nature remained an enigma. Since 1950, 
however, there has been a great output of 
theoretical literature which seeks to explain or 
elucidate the facts of the subject. 

The volume under review is a collection of 
reprints of 19 papers (all in English) which 
have appeared in the decade between 1950 and 
1960. It begins with three papers by Frohlich 
and finishes with an English translation of a 
monograph by Bogoliubov, Tolmachov and 
Sirkov. The papers are all theoretical. But 
the reader who seeks to get behind the 
mathematical formalism and understand the 
physics of the subject will find the review 
article by C. G. Kuper which appears as the 
17th paper in the volume fairly useful. 

C. V. R. 


The Chemistry and Function of Proteins, 

Second Edition. By Felix Haurowitz. 

(Academic Press, Inc., New York-3), 1963. 

Pp. xiv -f 455. 

So many books now-a-days are the joint 
productions of numerous specialists contributing 
individual articles to a volume of substantial 
size appearing under the editorship of the 
person whose name is on the title page, that it 
is rather refreshing to find a book which is not 
of that kind but is the product of an individual 
author responsible for the contents of the 
entire volume. Difficult as it may seem at the 
present time in view of the enormous multipli- 
cation of the number of periodicals whose .con- 
tents have to be surveyed and assessed by any 


one who wishes to keep abreast of progress in his 
speciality, nevertheless, the presentation of an 
entire field of knowledge by one author in one 
single book has much to commend it. There is 
a great gain in the coherence and the intelligi- 
bility of the presentation, assuming of course 
that the author can, see both the wood and the 
trees in the forest of present-day knowdedge 
and frame the picture of it which emerges from 
his own mind. 

A book under the slightly different title of 
The Chemistry and Biology of Proteins by 
Professor Haurowitz was published by the 
Academic Press in the year 1950. This book 
was so-well accepted by the scientific world that 
it soon had to be reprinted. It was also trans- 
lated into Russian and Japanese. These successes 
encouraged the author to write this second 
edition which was clearly needed in view of the 
great progress made of recent years in obtaining 
an insight into the problems presented by the 
structure of proteins. Indeed, nearly half the 
present volume is devoted to the methods used 
in work on structure problems. The greater 
part of the rest of the book is concerned with 
the properties of those proteins which have 
been investigated most thoroughly. The final 
chapter of the book deals with the subject of 
Protein Biosynthesis which at the present time 
is receiving a great deal of attention and is 
therefore in a state of flux. 

Proteins are very much a matter of profound 
interest from the standpoint of human values. 
They form a substantial part of the food we 
consume, and the transformations they undergo 
in the digestive tracts before they are finally 
absorbed and incorporated into living flesh and 
blood concern us very much. The blood which 
courses through the heart and through the 
arteries and veins and contains that wonderful 
substance known as Hemoglobin, the metallic 
element iron in association with the organic 
compound protoheme and the protein compound 
known as globin playing a supremely important 
role in keeping us all alive. Still another vital 
role is played by the muscles in the human 
body, in which a mechanico-chemical process 
enables the energy of our food to be transformed 
into physical work. These are only two out of 
the very great number of roles which proteins' 
play in human life and activity. Professor 
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Haurowitz in his booh sets out the present posi- 
tion of knowledge regarding all these matters. 

The exposition of the subject in the book is. 
such as to attract the reader’s attention and 
convey to him some idea of the reason why 
men of science today in diverse fields are so 
deeply interested in proteins, their structure 
and behaviour. It is the reviewer’s belief that 
this book would serve admirably the purpose 
of enlarging the number of those who are 
interesting themselves in this field and would 
thus reward the efforts which the author has 
made to put forward a clear and authoritative 
exposition of it. C, V. R. 


Kiik-Othmer : Encyclopedia of Chemical 

Technology (Second Edition), Vol. 1. (Pub- 
lished by Interscience Division, John Wiley 8z 
Sons Inc., 440, Park Avenue South, New 
York-16, N.Y.), 1963. Pp. xix + 990. Price 
$ 45.00 each. Subs. $ 35.00. 

The projected plan of the Publishers to bring 
out a second edition of this monumental work 
Encyclopedia of Chemical Technology will be 
acclaimed by chemical technologists all over the 
world. Users of this Encyclopedia will recollect 
that the publication of the first edition com- 
prising of 15 volumes was spread over the 
years 1947 to 1956. Then two Supplementary 
volumes were issued, the first in 1956 and the 
second in 1960, which attempted to bring the 
contents of the original volumes more up-to-date. 

The need for this new undertaking goes, 
without saying. It should be realised that the 
first volume, containing titles Abrasives to 
Aluminium, was published sixteen years ago. 
According to the phased time schedule, the 
eighteen volumes of the new second edition will 
take an almost equal number of years for their 
publication as those of the first edition. Thus 
corresponding volumes of the first and the 
second editions will be separated hy an interval 
of about 16 years. Considering the enormous 
developments that have taken place in various 
fields of chemical technology during this, 
interval of time it is to be expected that the 
new edition will not merely be a revision of the 
first edition but a new Encyclopedia altogether, 
with every article re-written and a number 
of new articles brought in. This the Publishers 
have promised, and this is evident also from 
a perusal of the first volume under review. 
Some of the new articles added are : 
Abherents, Ablation, Acetal Resins, Acrylamide, 
Actinides, Aerosols, Algal cultures, Alkanol- 


amines, Alkylphenols, etc. Articles on major 
important chemicals are complete in themselves 
containing a large amount of information from 
the chemical and technological points of 
view. Thus the article on Acrylamide, 
CHo = CHCONHo, a compound which is assum- 
ing increasing importance as a chemical inter- 
mediate and as a monomer, and whose commer- 
cial production began only in 1954, gives first the 
physical properties, then the chemical pro- 
perties with appropriate formulae of reactions 
of the amide group, and reactions of the double, 
bond ; its polymerisation, its chief method of 
manufacture starting from acrylonitrile, with a 
flow sheet ; its other methods of production, 
economic aspects of production ; specificities and 
analysis, toxicity and uses, finally followed by 
a full bibliography of papers. 

The article on Alcoholic beverages includes 
whiskies, gin, brandy, rum and vodka, but the 
reader who is after Ale will have to wait for 
Beer in a subsequent volume. 

A perusal of the contents will show that not 
only the chemicals are included but also such 
processes of theoretical interest as absorption, 
adhesion, adsorption alkylation, etc. The 
reviewer was curious to know what Abherents. 
were, and what Ablation had to do with chemi- 
cal technology. Abherents, or release agents, 
are defined as solid or liquid films that reduce 
or prevent adhesion between two surfaces. 
Obviously it is a newly coined antonym of 
Adherents. Ablation is used in science by 
astronomers to describe the process of disinte- 
graiion of meteors when they enter the earth’s 
atmosphere. Now that we have long-range 
missiles'; recoverable earth-satellites, inter- 
planetary vehicles, etc., which after travelling 
outside the earth’s atmosphere must re-enter it, 
they ma^^ be called man-made meteorites, and 
to ensure their survival their surface materials 
or coatings must be such that they erode or 
ablate slowly to avoid damage to the payload. 
Such materials are called Ablatives ! And so 
they hold a high place in modern chemical 
technology, and a high place in this Encyclopedia 
also, though coming second only to Abherents. 

Another welcome feature in the Second Edition 
of the Encyclopedia is that whereas the first 
edition concentrated on presenting United, 
States technology, and the contributors were 
all American, in this edition the 1,000 contri- 
butors will include many specialists from 
abroad, the intention being to present chemical 
technology, wherever it is found, without 
regard to international boundaries. 
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The volume is beautifully printed, beautifully 
got up ( 71/4 by 101 / 4 ), with numerous dia- 
grams, graphs and flow sheets, and useful 
bibliography of up-to-date literature at the end 
of each article. Although the single volume is 
priced $ 45 each, the subscription price affords 
a substantial concession and is only $ 35. The 
Encyclopedia of Chemical Technology which is 
a must for all scientific and technological 
libraries will adorn any sophisticated bookshelf . 

A. S. G. 


Progress in Astronautics and Aeronautics. 

(Academic Press, New York and London), 

1963. 

Volume 9. — Electric Propulsion Development. 

Edited by Ernst Stuhlinger. Pp. lx -f 748. Pidce 

$ 10.50. 

Volume 10. — Technology of Lunar Exploration. 

Edited by C. I. Cummings and H. R. Lawrence. 

Pp. XV + 989. Price $ 13.75. 

The attempt to land a man on the moon is 
perhaps the most daring and costly single pro- 
ject ever conceived in the history of science. 
The scientific and technological problems 
involved in the manned exploration of the 
moon are quite varied and range from astro- 
medicine at one end to space propulsion at the 
other end. The thirty-six papers collected in 
Volume 10 of the progress in Astronautics and 
Aeronautics will provide the reader with ample 
material of the diverse scientific and engineering 
problems encountered in the lunar flight 
programme. 

The volume Technology of Lunar Exploration 
is divided into six sections and runs into 
approximately thousand pages. The first paper 
by Dr. Kopal describes the theories on the lunar 
environment and the internal structure of the 
moon. The other papers in this section describe 
some activities that are currently under way to 
achieve a reasonable theory concerning what 
might be encountered in some of the initial 
lunar flight programmes. The second section 
explores the problems associated with the 
limitations imposed on lunar missions by launch 
vehicles and launching facilities, and covers 
launch, midcourse and rendezvous techniques. 
The third section deals with the spacecraft 
systems and techniques required ' for lunar 
missions. The fourth section deals with the 
actual landing on the moon and the subsequent 
surface operations. The various papers in this 
section deal with the concept of randezvous on 
the lunar surface and the actual operations on 
the surface of the moon. Section five covers 


F Current 
L Science 

the lunar launch, flight re-entry and the finaA 
landing on the surface of the earth. The 
magnitude and difficulty of the problem of 
lunar launching will be apparent if we compare 
it with the size of the operations and the num- 
ber of people involved in launching a simple 
v/eather rocket from the earth. The last section 
of the book deals with the progress and pros- 
pects of some of the U.S. space projects. 

Volume 9 of the series on Progress in Astro- 
nautics and Aeronautics- is a collection of techni- 
cal papers presented at the American Rocket 
Society Electric Propulsion Conference held at 
Berkeley in 1962, and deals primarily with the 
problems of electric propulsion that one 
encounters in space technology. It is divided 
into the following four sections ; Electrothermal 
or Arc Jet Propulsion ; Electrostatic or Ion 
Propulsion ; Electromagnetic or Plasma Pro- 
pulsion ; and Space Testing and Space Missions. 
The first section is a, collection of papers on 
the thermodynamics of arcs, on problems of 
heat and momentum transfer, on chemical pro- 
cesses within arcs and on arc jet design prob- 
lems. The second section deals with ion sources, 
the basic ionization processes, the corrosive pro- 
perties of cesium and ion-optical designs. In. 
the third section, plasma systems are discussed. 
The fourth section includes papers on flight 
testing of electric propulsion models, on verti- 
cal rocket probes and on satellites, on systems 
design and systems optimization, and on inter- 
planetary missions. 

The two volumes represent the very recent 
advances made in the propulsion of space 
vehicles and lunar exploration, and will be 
warmly welcomed by all space technologists and 
scientists. K. S. Viswanathan. 


Propagation of Radio Waves. By B. Chatterjee. 

(Asia Publishing House, Bombay-1), 1963. 

Pp. 114. Price Rs. 10*00. 

The author has intended that this book should 
be useful to post-graduate stundents in Electri- 
cal Communication Engineering and has aimed 
at a treatment of the subject intei'mediate bet- 
ween that given in general text-books and that 
contained in specialised reference books on the 
subject. 

The subject is treated under six chapters 
starting with the basic considerations of radio 
wave propagation in the first chapter and pro- 
ceeding to propagation of, ground wave, space 
wave, sky wave, in the Ionosphere, and through 
scatter mechanism, in subsequent chapters. All 
salient formulae connected have been mentioned 
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in the book and the important ones are also* 
duly derived. Each chapter includes at its end 
a list of useful references relating to the sub- 
ject dealt with in the chapter. The treatment 
has in general an emphasis on the Physics 
involved in radio propagation. This no doubt is< 
unavoidable as the subject is concerned 
primarily with the radio propagation in the 
medium in between the transmitting and receiv- 
ing equipments. Since the book is intended 
for Engineering students, some references to 
engineering aspects resulting from the charac- 
teristics of propagation would not have been out 
of place in this book. For example, polarization, 
changes in propagation causing night effects in 
direction finding and calling for special designs 
in the aerials for direction finding could have 
been briefly referred to. 

Nevertheless, the book generally satisfies the 
claim for concise treatment of the subject in 
between general text-books and reference books. 

S. S. Moorthy Rao. 


Recent Progress in Microbiology — Symposia 
held at the VIII International Congress for 
Microbiology. Edited by N. E. Gibbons. (Uni- 
versity of Toronto Press), 1963. Pp. xiii H- 721. 
Price $21.50. 

This is a most stimulating volume. It contains 
the proceedings of the 13 symposia held at 
Montreal on the occasion of the VIII Microbio- 
logical Congress. . Attempts to review here 
details of the many facets of knowledge 
furnished in this beautifully brought-oiit 
volume could only be frustrating to the reader 
and the reviewer alike. Suffice it to mention 
that this multi- authored volume provides a good 
survey of several important aspects of Micro- 
biology not usually covered in reviews as (1) 
Membrane Permeation, (2) Properties of 
Isolated Cellular Particles, (3) Insect Micro- 
biology, (4) Psychrophilic Micro-organisms, (5) 
Enzymes in Soils, (6j Effect of Chemical and 
Biological Control Measures on Soil Micro- 
organisms, (7) Mechanisms of .Immunity in 
Infectious Disease, (8) Interference and Inter- 
feron, (9) Demonstration of Viruses in Neoplasia, 
(10) Pleuropneumonia-like Organisms as 
Agents of Human and Animal Diseases, (11) The 
Virulence of Staphylococci, (12) Microbial 
Classification, and (13) Influence of the Environ- 
ment on the Epidemiology of Mycoses. 
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Appropriately, some aspects of Industrial 
Microbiology covered during the panel discus- 
sion on topics like Genetics, Microbial Produc- 
tion of Amino-Acids, and Evolutionary Operation 
and Horizons are also included. It is valuable to 
h£.ve up-to-date data on diverse aspects of Micro- 
biology readily available in a single volume and 
to this end the book is indispensable. The type 
used in printing is large and easy to read and 
the paper is of good, non-glossy stock ; typo- 
graphical errors are few. The volume will 
surely And a place in most libraries, but indi- 
vidual purchasers are likely to be deterred by 
the high price. 

J. V. B. 


Books Received 

Reports on Progress in Physics, Vol. XXVI. 
Executive Editor : A. C. Stickland. (The 
Institute of Physics and Physical Society) , 
1963. Pp. 472. Price £ 5-0-0. 

Control of Lipid Metabolism. By J. K. Grant. 
(Academic Press, Inc., New York), 1963. 
Pp. xii -{- 191. Price 37 sh. 6 d. 

Treatise on Analytical Chemistry, Part I. By 

I. M. Kolthoff, Phillip, J. Living and Ernest, B. 
Sandell. (Interscience Publishers, Inc.), 1963. 
Pp. 1751-2704. Price $ 25.00. 

Modern Developments in Audiology. By 

J. Jerger. (Academic Press, Inc.), 1963. Pp. 
xii -f 446. Price $ 12.00. 

Celestial Objects for Common Telescopes, 
Vol. II. The Stars. By Rev. T. W. Webb. 
(Dover Publications), 1963. Pp. xxvi + 255. 
Price $ 2.25. 

Error and Eccentricity in Human Belief. By 
Joseph Jastrow. (Dover Publications), 1963. 
Pp. XV -j- 394. Price $ 1.85. 

Mathematical Theories of Planetary Motions. 
By Otto Dziobek. (Dover Publications), 1963. 
Pp. vi -f 294. Price $ 2.00. 

International Review of Connective Tissue 
Research, Vol. I. By David A. Hall. (Aca- 
demic Press, Inc), 1963. Pp. xii 401. Price 
$ 14.00. 

Lake Baikal and Its Life. By M. Kozhov. 
(Dr. W. Junk, Publishers, The Hague), 1963. 
Pp. vi -f 344. Price $ 10.00. 

The Carnegie Institution of Washington Year- 
Book for 1962-63. 
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SCIENCE NOTES AND NEWS 


Award of Research Degree 

Andhra University has awarded the Ph.D. 
Degree in Botany to B. S. M. Dutt for his thesis- 
entitled ‘ 'Embry ologicai Studies in Amarylli- 
daceae"’. 

Occurrence of Meredolus Sp. on Coconut 

T, Kailasa R^o and T. Srirama Rao, Coconut 
Research Station, Ambajipeta P.O., East Goda- 
vari District, write : 

At Ambajipeta (Andhra Pradesh), occurrence 
of Meredolus sp, (Curculionidae) was recorded 
on mature male flowers of Cocos nucifera 
(tyjDica). They feed on filaments and anthers- 
and occur right through the year. This appears 
to be the first record of its incidence on coconut 
in India. Thanks are due to the Director, 
Zoological Survey of India, Calcutta, for iden- 
tification of the weevils. 

Alkathene House for Orchid Culture 

S. K. Kataki of the Botanical Survey India, 
Eastern Circle, Shillong, writes : 

Establishment of the National Orchidarium in 
Shillong (1,500 rn.) by the Government of India 
provides a number of devices to grow wild 
orchids artificially. In natural condition gene- 
rally orchids require 60-80% relative humidity 
with a minimum temperature of 21= C. (70° F.) 
daytime and 12-7= C. (55= F.) at night Last 
few^ years experience has showm that, while 
growing artificially, most orchid specimens died 
during winter due to heavy frost fall and low 
temperature. This has led to adapt an idea of 
experimenting on the culture of orchids in a 
transparent alkathene house and accordingly a 
circular aika.hene house (32ft in diam.) was 
built. 1,500 specimens of orchids (including a 
few foreign orchids) are now under cultivation. 
Temperature and relative humidity were 
recorded both Inside and outside the alkathene 
house. 

It is observed that the temperature and humi- 
dit\ inside the alkathene house are relatively 
more than those outside and at the same time 
orchids are completely protected from frost 
dui ing v.ini.er nights while allowing light to enter 
Inside the house through the alkathene. Now, 
it has been inferred that in a cold place like 
Shillong use of transparent alkathene house will 
provide a device for growing orchids artificially. 


Forecasting Earthquakes from Seismo- 

Magnetic Disturbances 

The existence of a correlation between magne- 
tic disturbances and seismic activity has been 
suspected for a long time, but the effect could 
not be satisfactorily demonstrated for want of 
adequate facilities for measuring unambiguously 
such changes in the magnetic field. However, 
sufficient evidence had been accumulating in 
Japanese literature to justify a renewed exami- 
nation of the problem. Japanese scientists com- 
pared magnetic surveys: before and after earth- 
quakes and plotted differences which they 
associated with seismic activity. They presumed 
that the magnetic effects were due to thermal 
changes accompanying the earthquakes since a 
local rise in the Curie point isotherm (depth 
at which the temperature is equal to the Curie 
point of the dominant magnetic mineral) 
demagnetizes a certain volume of rock and 
causes a change of field at the surface. This 
explanation is, however, untenable because the 
required movement of the isotherm is much 
more rapid than thermal diffusion will allow. 

A more plausible explanation will be to base 
the seismo-magnetic effects-^ observed at the sur- 
face to the, now, well-recognized piezomagnetic 
properties of rocks. Rock magnetization changes 
reversibly with the stress applied, and lately 
study of palaeomagnetism has given an impetus 
to renewed * investigations of piezomagnetic 
effects in rocks. The subject has been recently 
reviewed by F. D. Stacey of the Meteorological 
Office Research Unit, Cambridge, wherein 
quantitative relations have been established' for 
the variation of magnetization with compression 
in different directions in magnetic rocks. These 
relations can be used to calculate the magnetic 
disturbances expected to be produced at the 
surface by rocks which undergo seismic 
pressure. 

An earthquake must be preceded by a build- 
up of stress, normally over a period of months, 
and the magnetic effect must therefore give a 
pre-indication. The possibility of forecasting 
earthquakes on this basis deserves condsidera- 
tion because reliable instruments of required 
accuracy (e.g., proton precession magnetometer) 
are available, and a weekly survey of the total 
magnetic field with such instruments may well 
be sufficient to indicate the location of an 
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impending earthquake. — (Nature, 1963, 200, 

1083.) 

Earth’s Convection Currents and Gravitational 

Irregularities 

Measurements of the paths followed by 
artificial satellites have revealed irregularities 
in the earth’s gravitational field'. The irregulari- 
ties have been generally interpreted as due tO' 
the departure of the earth from being a true 
sphere, and in fact these gravitational varia- 
tions have been used to compute more accurately 
the figure of the earth. 

S. K. Runcorn, of the University of Newcastle 
upon Tyne, in a note to Nature suggests that 
the gravitational irregularities may as well be 
a result of convection currents in the earth’s 
mantle — the hot layer of rock immediately 
below the crust. According to him rising and 
descending convection currents in the mantle 
could produce changes in the density of various 
parts of the mantle sufficient to account for the 
observed irregularities in the earth’s gravita- 
tional field. It is to be noted that when the 
irregularities as obtained from satellite data 
are plotted on a world map, a remarka- 
ble coincidence is observed. All five areas 
of low gravity detected by satellite coincide 
quite closely with, regions of the Mid-Ocean 
Ridge : the globe-girdling chain of moun- 
tains that is being characterized by rising con- 
vection currents. Such currents mark zones of 
expansion in the mantle and could be expected 
to produce regions of low gravity. 

Satellite observations have also revealed four 
areas of abnormally high gravity. Two of these 
coincide with zones of compression and probable 
descending currents in southern Europe and the 
Andes. The other two regions of high gravity — 
below South Africa and in the Pacific north 
and east of Australia— are not so easily matched 
to the earth’s topographic features. But 
Runcorn, an advocate of the theory of continental 
drift, suggests that continental movements may 
produce a clue to • these and other related 
puzzles. — (Scientific American, January 1964.) 

Disintegration o£ Lithium-7 into Triton and 

Alpha-Particle 

According to G. R. Bishop and M. Bernheim 
of the Linear Accelerator Laboratory, Orsay, 
experiments on inelastic scattering of electrons 
of 150 MeV. by a target of LP have revealed a 
scattering cross section at 5*7 MeV which could 


not be explained in terms of the known levels 
of Li.*^ The experimenters associate this 
inelastic scattering with the disintegration of 
Li^ into triton and an alpha-particle which 
occurs with a threshold energy of 2 • 465 MeV. — 
(Physics Letters, January 1, 1964.) 

Nuclear Nomenclature : Helion for Alpha- 

Particle 

Professor Pauling has suggested that the 
word helion be used for the a-particle, the 
nucleus of helium atom. 

The names electron, neutron, proton, deuteron, 
and triton are convenient, and are generally 
used. Helion for the helium-4 nucleus would 
be a convenient word to use in expressions 
such as bombardment with helions, helion- 
helion collisions, helion emitters, and the helion 
model of the nucleus. — (Nature, 1964, 201, 60.) 

Production of Acetylene from Coal, Using a 

Plasma Jet 

The plasma jet is a convenient tool for the pro- 
duction of high temperatures, 8,000°-15,000° K. 
Scientists of the British Coal Utilisation Research 
Association have succeeded in obtaining a high 
percentage of acetylene from coal using a plasma 
jet. 

The experiments were carried out with a 
plasma jet of conventional electrode arrangement, 
the arc striking between a tungsten rod which 
acted as the cathode and copper tube as the 
anode. The material, a high-volatile coal 
ground to 72 B.S. mesh, was fed at rates of 
1 g./min. into the plasma jet from a fluidized 
bed by a subsidiary stream of argon. The 
gases leaving the jet passed into a. steel cooling 
chamber and were collected in a polythene 
container, and later analysed by wet, gas- 
chromatographic, and infra-red methods. 
Analysis showed that acetylene represented 
more than 95% of the hydrocarbons present. 

From calculations it was estimated that the 
thermal decomposition of coal in a pure argon 
plasma results, in 20% conversion of the carbon 
in the coal to carbon in acetylene, and that an 
addition of 10% of hydrogen to the arc gas 
increases this conversion to 40%. 

The reaction products from the thermal 
decomposition of the coal in the plasma jet 
were almost entirely either solid (soot) or 
gaseous, there being negligible amounts of 
tarry material usually obtained at low tempera- 
ture treatment. — (Nature 1963, 200, 1313.) 
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Quite outstanding 


reagents and other B.D.H. Laboratory Chemicals 
are used by experienced laboratory workers in moic than 
100 countries because they are outstanding. 


chemicals conform rigidly to specifications which 
arc shown on each label. 


chemicals avoid reagent errors and ensure depend- 
able results. 


Standards for Laboratory Chemicals (Fifth edition 
1957) contains specifications of purity for 280 reagents 
and describes in detail the standard methods of testing them. 

reagents— ■(& choice, -ft tesjmsible 3rialyfe^l ivofk: 

f’**’^'®** DRUG HOUSES (INDIA) PRIVATE LTD. 
tPUn/ Moratory Chemicals Division 
8 Graham Road, Bombay- 1 
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STIMULATED RAMAN SCATTERING AND RELATED PARAMETRIC EFFECTS 

ROBERT W. HELLWARTH 
Hughes Research Laboratories, Malibu, CaWornia 


Abstract 

Stimulated Raman scattering (SRS) of light from frequency Wp to the Stokes 
shifted frequency Wp — tu has been extensively studied experimentally and theoretically . 
Under certain experimental conditions this SRS is accompanied by weaker emission at 
frequencies cop nio where nmay take on many positive integral values. It is the purpose 
of this paper to make a first step toward a fundamental understanding of this multiplet 
of lines (which we call an ‘'SRS ladder'') by calculating a somewhat unrealistic model 
problem where the Raman-active material is enclosed in a perfectly conducting cavity 
and illuminated by an absolutely monochromatic source. These are the least unrealistic 
boundary conditions we have found which leave the coupled Maxwell and non-linear matter 
equations amenoMe to approximate solution. ^ We use Placzek's classical model of Raman- 
active vibrations to derive the matter equations. When conditions favor SRS ladder pro- 
duction, we find that there is significant gain at both Wp — w and -f- w. However, 
this hybrid combination of parametric amplification and SRS does not satisfy any of the 
well-known relations of either nor allow interpretation in terms of a simple photon picture. 
We estimate the poioer in the SRS ladder lines by assuming that the output originates from 
amplified quantum noise and find powers not unlike those from experiments. Ways to 
extend the model and improve the approximations are discussed. 


I. Introduction 

”OTHEN a Raman-active material is subjected to 
’ " intense radiation of angular frequency then 
a gain is induced in the material around the 
frequency — to, where w is the frequency 

of a Raman-active vibration. If this gain is 
sufficient to overcome the losses present, then 
coherent light, which has the characteristics of 
laser light, builds up at This effect has been 
called stimulated Raman scattering (SRS) 
because it bears the same relation to ordinary 
Raman scattering that stimulated emission of 
radiation bears to spontaneous emission of radia- 
tion. SRS has been observed in dozens of 
materials by a host of experimenters.i"ii Its 
basic characteristics have been derived on the 
basis of ordinary Raman scattering cross-sec- 
tions in a manner analogous to the way ordinary 
laser action is predicted from absorption cross- 
sections or fluorescence data .12 The derived 
characteristics agree well with the, albeit 
limited, experimental results available to date 
on the fundamental Stokes output at w^.i3-i4 
It was observed, even in the first studies of 
SRS, that the more active Raman materials 
produced' coherent radiation at double and even 
triple the fundamental shifts, that is at — 27/7 
and 0 )^^ — 3w.- Each shifted output was typically 
less intense by an order of magnitude (or more) 
than the one preceding it. It was immediately 
recognized that these “harmonic’' lines could 
not be interpreted as scattering to higher vibra- 
tional levels because such transitions are known 
to be too weak and because small anharmoni- 
cities in the shifts, were absent.- It was conjec- 
tured that these harmonics represented repeated 


SRS, the photons at each new frequency being 
scattered in turn by the same mechanism which 
scattered the original incident photons.^ As 
will see below on theoretical grounds this con- 
jecture is at best only partly true. Also, it has 
been observed subsequently that under rather 
more special experimental conditions the first 
anti-Stokes line at + it? and higher harmonics 
of thid at -p nw are also produced.*^'^ ’ 
Although the intensity of the anti-Stokes lines 
is far greater than in normal Raman scattering, 
each line was observed to be typically an order 
of magnitude weaker than its corresponding 
Stokes harmonic. The special experimental 
conditions that are required to produce the strong 
snti-Stokes radiation have not been well 
defined, but do involve making propagation 
favorable in certain special modes which, as we 
discuss in later sections, have their wave vectors 
(or other mode indices) and frequencies satisfy 
certain constraints (called index -matching con- 
ditions). By contrast, normal (or pure) SRS 
may occur in practically any low loss wave or 
mode just as does normal laser action. We will 
refer to this fundamental SRS Stokes emission 
together with the weaker emissions at the 
“harmonics” 4 - nw (n = . . — 3 , ■— 2, 0, 1, 2, . , ) 
as an “SRS ladder”. It is to the analysis of this 
SRS ladder that this paper will be devoted. 

Several more or less qualitative discussions- 
of the SRS ladder have been published 
already.^<^-ii’5*"‘ These have been based on 
examining how two, three, or four given mono- 
chromatic plane waves of specified phases tend 
to give energy to each other via the non-linear 
medium and start to grow or decline from their 
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assumed values. These approaches show the 
pure SRS gain, independent of phase, at the 
fundamental Stokes shift, and they also show 
that some output is likely to occur at the other 
SRS ladder frequencies. What is needed, of 
course, is a solution for the fields that actually 
will be set up (there are not necessarily a small 
number of monochromatic waves) by virtue of 
pumping and the coupling to the Raman-active 
material We have attempted to find such a 
solution for the fields by using the previous 
energy exchange approaches and various 
detailed balancing procedures, but we have so 
far failed to obtain a consistent result with this 
approach. However, by starting from Maxwell’s 
equations and the equations of motion for the 
matter, and by choosing particular boundary 
conditions, we are able to obtain estimates for 
the SRS ladder power spectrum which (by 
virtue of their resemblance to results of experi- 
ments which use somewhat different boundary 
conditions) indicate that we have made a fruit- 
ful step toward a fundamental understanding 
of the experimental effects. 

In Section II we develop the equations 
describing the matter from Placzek’s classical 
description of Raman- active vibrations^^* and 
a phenomenological linear dielectric function 
(which includes loss and dispersion). Also in. 
this section we complete the specification of the 
model problem which we will attempt to solve 
by choosing the boundary conditions on the 
coupled Maxwell and non-linear dielectric 
equations to be those for uniform matter 
enclosed by a perfectly conducting cavity. The 
sources which drive or initiate the fields will 
be taken to be externally supplied pump radia- 
tion, quantum noise, and other externally 
applied weak signals. 

In Section III we proceed with the aid of 
further assumptions to solve the model problem 
by an iterative method of successive approxi- 
mations. Our results show that, as expected, 
driving forces are amplified near the funda- 
mental Stokes line (and also to a lesser extent 
at other Stokes lines by iteration of the pure 
SRS effect) . Moreover, if certain “index- 
matching” conditions are fulfilled by the dis- 
persion in the material, we find that signals 
near the fundamental anti-Stokes frequency are 
also amplified and by an amount (depending 
on, dispersion, cavity characteristics, etc.) which 
is comparable to the Stokes gain. We find no 
significant gain at other anti-Stokes lines in the 
SRS ladder, but energy is supplied to them by 
a non-linear mixing of the other frequencies. 
This non-linear mixing may also dominate the 


iterated SRS in producing Stokes lines past the 
fundamental. In order to make quantitative 
estimates of output, we also calculate in 
Section III the steady state output power 
spectrum in the fundamental Stokes and anti- 
Stokes lines in the same manner as one 
calculates output spectrum of a normal laser 
oscillator. We assume that quantum noise 
supplies the driving forces on which the 
amplifying mechanism operates. The various 
parameters are related to ordinary Raman 
scattering cross-sections, which have been 
measured for some Raman laser materials, thus 
yielding absolute numerical estimates of output. 
It is shown how the intensities of the rest of 
the SRS ladder are estimated for our model, 
provided pumping is not too strong. The 
numerical results for a rectangular cavity show 
a significant SRS ladder and resemble results 
of experimental measurements. We conclude 
that the basic non-linear mechanism we have 
assumed must play an important role in actual 
experiments, and that there is very likely real 
amplification at the first anti- Stokes line for 
a variety of boundary conditions, a possibility 
that has not been appreciated. 

In Section IV we discuss some of the diffi- 
culties in . our calculation that result both from 
the inapplicability of our cavity model to 
many experiments and from the approxima- 
tions made in solving the model problem. Ways 
of improving the model and its calculation are 
proposed. We have been unable so far to 
represent our results in terms bf multi-photon, 
processes, multi-step processes or any other 
simple picture resembling those that have been 
proposed.^ The SRS ladder seems to result 
from a complete, simultaneous, spatially 
coincident melding of pure SRS,i- parametric 
amplification, and non-linear mixing.is The 
difference between our results and previous 
discussions of the SRS ladder will also be 
discussed in Section IV. The extensions of the 
theory to treat several simultaneous SRS ladders 
and the combination lines that would arise 
among them is suggested. 

II. Formulation of Model 

We will approach the study of the SRS ladder 
by first assuming that the electromagnetic fields 
E (x, t) are large enough that the classical 
Maxwell equations apply. Just as for lasers, 
this is true except when it comes to treating the 
noise sources which drive or initiate these fields ; 
in the optical region these noise sources are 
almost entirely quantum in origin. However, by 
using ideas familiar to the theory of masers, 
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Raman masers, and parametric amplifiers, we 
may avoid a full quantum treatment by con- 
structing classical noise sources (by JSTyquist-^ 
like relations for negative losses) which imitate 
the quantum results. The matter with which 
the fields interact is assumed to have an 
electric polarization P(x,t) which is made up 
of two parts. One is a. normal polarization 
Pj (x, t) which is linearly related to the field 
E(:f, t) by a spatially local relation 

CO 

P] (x, t) = J a (t - s) E (x, s) ds. ( 1 ) 

— CO 

The second part is P^{x,t). which is assumed 
cubic in E (x, t) and which is responsible for 
coupling electromagnetic modes to produce SRS 
and its related harmonics. If the matter does 
not possess inversion symmetry there also 
exists a part Po (x, t) of the polarization which 
is quadratic in E(x, t) and which produces 
frequency doubling and mixing and other pro- 
cesses that will not occur near those frequencies 
which are near the central, strong part of the 
SRS ladder grouped about the pump frequency 
ojp. We will disregard analysis 

here. We will assume that P 3 (x, t) is related 
to the electric fields as if a Raman vibration 
were the mechanism for the existence of 
PgCx, t). Garmire and co-workers have sug- 
gested that Placzek’s classical description of 
a Raman vibration would describe at least the 
gross features of SRS and related effects fairly 
well, and for simplicity we will follow that 
suggestion here. (A full quantum treatment 
does point up some different relations and also 
some alteration of the effect which we will 
discuss in a later paper.) The Raman vibra- 
tion gives ,a resonant non-linearity which gene- 
rally is the dominant contribution to P.^ (x, t) at 
frequencies near nw where n is a positive 
integer (that is, the SRS ladder frequencies). 
We will ignore in our model other, non-resonant, 
contributions to P 3 (x, t) which, according to a 
quantum treatment, exist (with possibly com- 
parable influence to the resonant part) . 

The pertinent co-ordinates of the matter 
will be the normal vibrational co-ordinates r^(t) 
where m = 1, 2,. . . .N and N is the number of 
molecules in the matter. (We will consider 
only one species or branch of the vibration 
spectrum to be influential, although this is not 
always true in practice.) Each vibration is 
damped at a rate occurs at a frequency 
which is near lo, and! will be assumed to obey 

(^ + ^ + V) ’•ja (t) = it) (2) 

where is the driving force which equals- 


- if V is the interaction energy of the 

material vibration with the electromagnetic 
fields. According to Placzek’s classical picture, 
a Raman vibration simply modulates the 
polarizability so that 

P .3 (x, t) = it) (x) . E (x, t) (3) 

whence 

V = -ISix-r^ (t) fd^xE (x, t).a^ (x).E (x, t). 

(4) 

a^(x) is a polarizability tensor function asso- 
ciated with the M-th vibration. For independent 
molecules (x)= a^8(x — x^) where is the 
position of the /^-th molecule and ^^is a constant 
tensor ; ca^ is a. constant w for a homogeneously 
broadened line (or spread about w otherwise); 
and can be taken to be a constant b. For a 
Raman-active phonon branch (or collective 
vibration) (x)= exp ik^.x where is the 
wave vector of the ,a-th phonon, a space tensor ; 
(x>^ ik^) is the dispersion function for the phonon 
branch ; b^ is now a function of ^ which is 
difficult to assess. In any case we have that 

(i) = + J d^xE ix, t) . (x) . E (x, t). (5) 

We are only interested in that part of r^(t) 
which does not depend on its initial conditions 
at t = — CO but contains only a response to the 
fields E. From (2) this response is given by 

CO 

V w = i / dsg,, it-s) ! d^xE (x, s) 


• (x; . E (x, s) 

( 6 ) 

where 


CO 

da W = J dwG„ (w) exp - iojt 

— 00 

(V) 

and its Fourier transform is, from 

(2), 


(8) 

Substituting ( 6 ) in (3) gives for 

the explicit 


dependence of P 3 on E 

CO 

P 3 (x, t)=i- i;^a„ (x)-E (x, t) J dsg. (t -s) 

—CO • 

X J dVE ix', s) . (x') . E (x’, s). (9) 

‘ According to Maxwell’s equations we have 
for our non-magnetic material 

C^^^E (X, t) - ^ [E (X, t] + 4rrP (x, £)] 

= F (x, t) (10) 

where c is the velocity of light in vacuum and 
F (x, t) is a driving force made up of the strong 
external pump^ source and of the weak quantum 
noise sources which will be amplified by the 
transfer of energy from the pump field 'oia the 
non-linear medium. (F may c Iso include 
externally applied forces if on 3 dv..,ires to stu <^,7 
an amplified configuration. J) 


132 Stimulated Raman Scattering and Related Parametric Effects 


- The coupled equations (1), (9), and (10) 
together with boundary conditions on E (x, t) 
completely determine the dynamics of the 
model which we will attempt to solve and which 
gives rise to SRS and its related harmonic 
ladder. In experiments where a strong SRS 
ladder has been observed, regeneration of light 
by reflections at the boundaries generally has 
played a crucial role, despite its often small 
value (typically of order 5% from dielectric 
reflection). We feel that the closest boundary 
condition to that which exists in practice and 
which is mathematically tractable is that of a 
closed perfectly reflecting cavity ; we will study 
only this cavity model here. To specify the 
boundary conditions in time, we will ignore 
transients and look for solutions E(x, t) which 
represent causal response to the driving force 
F(x, t). With these conditions in mind, we 
may proceed, with the aid of some further 
assumptions and approximations, to solve our 
model problem. 

III. Approximate Solution of Model 
* Equations 

We will try solutions of the normal mode form 
E(x,t) = Z',A (X) (11) 

inequations (1), (9), and (10) where 
/d'^xe^Cx)- eyx) = and 
(V“ + ?c„^) (x) = 0. (12) 

The (ckj,) are the unloaded resonant frequencies 
of the cavity. Substituting (11) and (12) in 
(10) and integrating the result by .e^^(x)d^x 
gives 



CO 

X J dsa(t - s) q„ (s) 


= 2!r2' J dsqj it) q/,- (s) 

fJi, j. A', I — 

X (s) gn (t - s) f (t) (13 a) 

where 

= i J {x} • (x) • ej (x) 

X e;, (x')-a,^ [ x ] . ei ( x ), (13b) 

and the* spatial integration here, and henceforth, 
is to be taken over the volume of the cavity. 
(t) =zjy(x,t) •e.^(x)d-bY. 

With this we have eliminated the space 
variables and have an infinite set of coupled 
equations for the mode co-ordinates (t). It is 
convenient to Fourier transform (13) into equa- 

oo 

tipns for Q„(i*>)=:J’dtq^^(t)exp iwt in terms of the 

— CO 


Current. 
Science 

transforms A(w),F,^ (w), and G^(w) of a(t), 
and 9 ^ (t) ; then (13) becomes 

- 0,2 - iAuw) Qn (w) f Fn (w) 

/A. j, fc, I 

>' Qk (w") Qi (a, “ w' - O}") Gp (w - 

where = — and w ^^‘2 ~ + 

47rReA(w^j) determine the “loaded” mode fre- 
quencies and damping rates 

A large pump field exists in the cavity and, 
for simplicity, we assume it to exist in a single 
mode which we will label with a “p”. To be 
correct we should assume this field arises 

from a large force f.p{t) and calculate (t) 
self-consistently along with all the other mode 
fields q,i(t)- However, we will assume that the 
coupling of the p-mode to other modes drains 
off negligible pump energy so that (t) can 
be assumed to be of a known form. (In 
practice it is unusual to convert more than 10% 
of the pump energy to the Raman lines and 
often very much less.) Furthermore, we will 
assume that qft) =Xcosw^t (a monochromatic 
pump) whence 

Qp (w) = Xtt [5 (co-o,^,) + 5 (w + w^,)]. (15) 

Because we have assumed that 
evident that the terms on the RHS of (14) con- 
taining the highest power of are the most 
important. If we put j, k, Z = p in (14) to 
obtain what might be the largest term, we 
actually obtain an uninteresting term that is 
small because the Raman response is 

peaked about a frequency assumed to be far 
from or any of its multiples. The next 
largest terms to consider in the RHS of (14) 
have entering twice. Because of the 

resonant nature of G^ the important terms are 
j = k — p or 3 = l = p andi these give equal con- 
tributions. As a first approximation, then, we 
will use only these terms in (14) so that we 
have first to try to solve 

(co,r- - 0,2 - Q„ (w) H- F„ (dt,) 

^ do'XW i? l^^npid [^ii [Ql (w - 

d- Ql (w)] + G^ (a, + i^j,) [Ql 

+ Qi! (^6) 

In a higher approximation, one would consider 
terms linear in on the RHS of (14) to be 
perturbations on the solution of (16), but we 
will concentrate mainly on solving (16) in this 
paper. Equation (16) gives approximately the 
properties of the fundamental Stokes and anti- 
Stokes lines of the SRS ladder. The next 
approximation brings in the first doubly shifted 
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Stokes' and anti-Stokes lines, and higher 
approximations to (14) bring in the whole SRS 
ladder, -provided that certain ‘‘index-matching” 
conditions can be met in the material ; we* 
discuss these later. 

To analyze (16) we study first the properties 
of the space integral required in (13 b) and (16) . 
We use for simplicity the independent molecule 
model where the index refers to the .^-th 
molecule; g^(t) does not depend on = 

and h^ = h;a^ (x) equals a unit tensor times a 
constant a times 5(x — x^) and the molecules 
are uniformly distributed throughout the cavity. 
The integrals on x and x' can be immediately 
performed, and the required sum over m of (16) 
is well approximated by an integral over the 
volume of the cavity : 

^nl 

= aV J d^xe^ (x) • (x) Ci (x) • (x). (17) 

In order to obtain an estimate of the magnitude 
of this integral for different n and I we have 
studied in the “test” case of a rectangular 
cavity in which the pump mode is a purely 
longitudinal mode. We have found that (a) 
vanishes unless I refers .to a mode of the same 
longitudinal index as does n or to a mode with 
a longitudinal index which is larger than that 
of the p-mode by the same amount that the 
n index is smaller ; (b) for each case in (a) the 
integral also exists for three sets of transverse 
indices in I but one of these sets gives a result 
twice as big as the other two. We will assume 
that these transverse modes in (b), or whatever 
I modes have non-vanishing for n^l, are 
all suppressed except for one [analogous to the 
kind mentioned in (a)], so that for each ti we 
may assume =0 except when I either equals 
n or this other value, which we will label i (fcr 
“idler”). This suppression is possible in prac- 
tice but, in fact, has not been sought in experi- 
ments to date. The error involved in applying 
this assumption to the case where I may take 
on several other values for each n is not yet 
known, but we believe that the essential charac- 
ter of the results is the same in either case. 

With this assumption, the equations (16) 
break up into pairs of equations which may be 
treated separately. W'e will study a typical pair 
of such modes which we will label “s” and 
‘•i” (for “signal” and “idler” modes respec- 
tively).. We choose for definiteness 
The calculations are simplified by considering 
Q/w) for and Q. (w) fora)<0 and using 
Q(— w)= Q* (w) when necessary. The functions 
and Q. have peaks near their mode fre- 
quencies and ; and we will omit terms 


which do not contribute much near the peaks- 
With this and the resonant character of GCw) 
in mind, we obtain from (16) the pair of equa- 
tions 


[<0 = 

- W.* + 

iAs^ 

+ 

yss ( 

“)] Q» (") 


- 

yti (") 

Qi (w 

- 

2(Op) 

= F. (a,) 

(18) 

[(» 

-20,,,) = 

- iOi- 

+ 

iAi 

(u — 2wy) 



+ yu 

(»)] Qi 

(of - 

2wfl) - yis (« 

) Qs (") 

= 

Fi («- 

- 2a,.„) 




(19) 


for positive ^ in the vicinity of the frequencies 
and 2 We have used the abbrevia- 

tions 


yss (w - (Op) Js8 (20 a) 

7ii (^*>) = (w-2«p)^\VG (w - cop) Jii (20 b) 


Tsi (^ _ Jis (^) 

(O^ {<o - 2(Op)^ 


- ttX^G (w - (Op) 


(20 c) 

A convenient form for the solutions of (18) and 
(19) is 

D(w) Q, (o)) 


= Fs (to) Ci (w-2wp) + (w — 2a;p) (co) 

( 21 ) 


D(6;) Qi ((0 - 2(Op) 

=* Fi (it; — 2a>p) Cg (w) + Fg (w) 7^3 (w) (22) 


where 


Cg ((o) = + i/^^co + 7ss (w) (23 a) 

Oi (w) = -j- i/^^co -f (<^ + 2a;p) 

(23 b) 

D(a)) * Cs (w) Ci (co - 2a;p) - yis (co) y^^ (w). 

(23 c) 

We see that the 7^^ and y.^ are a kind of 
parametric coupling coefficient ; when they are 
large enough, gain is seen to exist in the. i 
(idler) as well as the s (signal) mode. When 
they vanish the modes become independent, the 
s-mode still experiencing gain from the Tgg(«) 
term, but the i-mode experiencing added loss 
from the y^C^) term. The latter gain (loss) is 
the normal SRS expected in an isolated Stokes 
(anti-Stokes) mode. This uncoupled case has 
been studied in detail before ;i2-i3 7,y«^. is 
essentially the of reference (12), which has 
been evaluated for the 1345 cm.‘i line of nitro- 
benzene from experimental cross-sections.'*-^’^^ . 
For a cavity uniformly filled with nitrobenzene 
and pump photons at 6943 A, yg/^^g is [3 X 10"S^ 
times the density of pump photons in cm.-3] per • 
sec. The other 7’s may be inferred from (20). 

However, y^. and appear to be almost never 
small but are rather of the order of y^^ and 7 ,.. ' 
That is, for each mode s there appear generally 
to be several modes i for which y^g is of the 
order of y^^ and that i-mode for which y^^ is 
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largest is the one we have assumed to be the 
mate in the separable pairs of modes. Never- 
theless from (21) and (22) we see that Q, and 
Q. will still be essentially de-coupled (as if 
O) if -f w. -f 5w do not lie within a 
mode linewidth A of 2oj^. [Here represents 
an effective shift that results from the dispersion 
that accompanies Raman gain (loss) and the 
parametric gain (loss.) similarly as a maser fre- 
quency can be “pulled” by the dispersion accom- 
panying maser gain. We will henceforth redefine 
and to include this added shift, whence 
the frequency-matching condition is , simply 
0 ? .-f- rr Most s-modes will not have 

their corresponding i-modes obey this frequency- 
matching condition and therefore will exhibit 
SRS in the simple form studied previously. 

There will be a small fraction of s-modes, 
however, which do have their i-modes at pro- 
pitious frequencies, and these latter will exhibit 
gain and will help to form the basis of an 
entire SRS ladder. This coincidence of large J^.,. 
and matched frequencies is analogous to what 
has been called “index-matching” or “phase- 
matching” in a 4-photon process involving 
plane travelling waves.^'^’'^'’^ In that context 
“index-matching” meant the simultaneous con- 
servation of momentum and energy among the 
photons (and also possibly phonons if they are 
created and annihilated too). We will also use 
the term “index- matched” to describe our 
strongly coupled cavity mode pairs. To make 
a closer tie between our model theory and 
expei:unent, we will examine the average 
energies in the index-matched mode pairs when 
F, and are noisy driving forces. This pro- 
cedure is analogous to the usual calculation of 
laser oscillator power which is also presumed 
to arise from amplified noise. 

To determine the appropriate values of P^. 
and F| to use to compute the steady state out- 
put of our model, we will assume for simplicity 
that we are in the quantum limit where the 
temperature may be assumed much smaller than 
any of the frequencies involved (expressed in 
un^s of k/ft). We know from the theory of 
quantum noise in lasers,^" simple SRS lasers, 
and ordinary parametric amplifiers!^ that the 
quantum noise in a given channel is obtained 
by associating with each negative loss rate 5 in 
any channel impedance (defined in the same 
sense that the Ai and A^ are positive loss rates 
in the idler and signal channels) a noise source 
in that . channel which has a power spectrum, 
for <^>0, of 

= (24) 


and which is even in w. From an examination 
of (18) and (19) we would guess that if these 
theories were extended to the present “mixed” 
case that the appropriate 5^ and 5. to use in 
(24) for our s- and i-channels are 


{ia) = — 

and 


I my,.,, (w) 

or 


(25) 


( 26 ) 

because these are the only negative loss terms 
among those that appear as analogies to the 
A s 3nd Aj parts of the total impedances seen in 
the s- and i-channels respectively. 

We can now compute the average energy 

CO fj/,, 

U, = <.= j: (IQ, («)|^)^„-- (27) 

0 ^ 

in the signal mode by using (25) and (24) in 
(21), provided F. is put equal to zero because 
we have obtained an effective F^. to represent 
all noise contributions combined. That is, to 
evaluate (27) we use (24) and (25) in 

= ( 1 F. («)!* I ' (28) 

D (w) ! 

Similar remarks apply to the calculation of the 
idler mode energy U^. We will consider only 
the experimentally interesting case where <^^15 
within a small fraction of the normal Raman 
half width b of Wp — w. We suppose the pump 
amplitude X is large enough so that gain and 
output are high in the steady state. The output 
Qg will be highly peaked at (or very near) fre- 
quency due to the highly peaked nature of 
1/D(w), Therefore, it will be accurate to take 
outside the integral all factors in the integrand 
except jD(w)|‘- and evaluate them at =: 
The peak near w in |D(w) arises mainly from 
a pair of poles at w = and of |D(<^)i"‘*^ 

considered as a function of complex w. There- 
fore the desired integral is well approximated 
by a contour integral in the complex i<^-plane 
giving (suppose is the pole lying above the 
real axis) 


U,. (ws) 


X iCj ( 60 , ) I « g 

Imu] ' 

where 

K - . DC") 

(29 b) 

A good estimate of and hence of D, can 
be easily obtained by a study of (23) for any 
given set of values fop \ etc, When tjie 
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s- and i-modes are not index-matched, it is easy 
to verify that (29) reduces to the famous rela- 
tion of Schawlow and Townes between the 
power and linewidth of laser oscillation 

in a single mode.^7 Javan has already pointed 
out that this should happen because the laser 
formula should also apply to SRS or Raman 
lasersJ^^ 

When index-matching applies (w. 4 - r= 2a>^) 
and is large, then is also large and is 
found in exactly the same manner as for U to 
be for high gain 

jj ^ yjs 

^ {[AiWi - Im7ii(cos)]3a>s^Im7ss («,.)} * 

(30) 

In order to obtain an order of magnitude 
estimate for we have used the values of 

the 7 ’s that obtain for longitudinal modes in a 
rectangular cavity. In this case I'm 
(ws/wi)^Im74i (ws) ^-2|Re7isysir' ^- 1-29 

AsWsif wetake Ai = As* For the typical case 
= 5wy4, (30) then gives 11 ^ 55 ^! 0-02 in the 
high gain limit. This crude estimate, which is 
not in serious discord with experimental fact, 
gives an anti- Stokes output of only a few per 
cent of the Stokes but it could be altered greatly 
either up or down by different values of the 
J integrals. 

It is interesting to note that in the course 
of the above estimation of U,^ for full index- 
matching, we found that the pump amplitude \ 
required for high gain was only (1*29) 1*1 

times that required for high gain with pure 
SRS which would occur with no index-matching. 
Looked at from another point of view, this 
shows that, for a given pump amplitude, the 
parametric coupling reduces the output at the 
Stokes frequency from that which would be 
emitted in the absence of coupling. 

The next step in a full solution of the equa- 
tions (14) would be to include terms in the RHS 
of (14) that are linear, as well as quadratic, 
in the pump field Q^, and then to study the 
corrections to the solutions (18) and (19) 
(which give significant output only in modes 
near the Stokes, and possibly anti-Stokes, fre- 
quencies). The largest corrections are expected 
to come from the terms on the RHS of (14) 
which contain the first approximate quadrati- 
cally and the Qp linearly. (This is assuming of 
course that successive corrections are really 
successively smaller.) These terms give 
corrections to the first approximate s and i 
amplitudes which are of order Q^/Q^ smaller ; 
we will not study these corrections here. More 
interestingly, these terms also give significant 


output in the neighborhood of doubly (up or 
down) Raman shifted frequencies i>i^±:2w, pro- 
vided certain index-matching conditions can be 
met. Let us label modes in the neighborhood 
of or ~2w by the indices u (for 

“up”) or d (for “down”) respectively. Then, 
since in (14) o — V gives only terms which 
correct the s and i modes, the main contribution 
to and from (14) is obtained from Jc or 
Z = p, each of which contributes equally. 

Let us consider first the it-mode amplitude Q^. 
An examination of the first and higher order 
contributions to indicates that there is little 
or no gain introduced into u-modes so that 
amplified quantum noise is not important here 
and we can neglect F . Therefore, (14) gives 
as a first approximation for Q„ (^*' near 
— ca- — iA«w) (oj) 

^ S I^Kipz I dw'Qi (t/) (w - u)') 

X [Ql “ w' — Wp) + Ql (w — w' + 

(31) 

where the most important Z-modes are among 
the energetic s- and i-modes of (18) and (19), 
both because these Qj are the largest and because 
they are selected by the resonant nature of 
G^(c»^). In most cases even when the I as well 
as the i indices refer to “i-modes” they will not 
be the same “i-modes”; and if I is an “s-mode” 
it will not be the coherent mate to the “i-mode’\ 
Therefore, the steady state spectral content 
9 ^„(") = <|Q„(w)p>^, of the u-mode can be 
estimated from (31) assuming the and Qj 
to be statistically independent amplified Gaus- 
sian noise of magnitudes given by ( 21 ) and ( 22 ): 

<Pu ((o) == OJ^X- I + |-- Z I dw' 

i, I 

X 1 27^ (ji “ w )l"4>i (w ) 

X [01 (w — w' — Wp) 4- (w — ca' -I- Ct?p)]. 

(32) 

From (32) we see that significant energy will 
be delivered to the u-mode only when the 
following conditions are met. First, there is the 
relatively weak condition that co ^ is within 
a Raman linewidth of the Raman vibration 
frequency (We will continue to con- 

sider the common example in which and 
are independent of fi.) Secondly, there are 
the two stronger frequency conditions that 
either ‘^p or cOp lie within A„ 

of (or both do), in which cases will be 
another i-mode (call it i') or an s-mode respec- 
tively. For w, i, and s-modes satisfying these 
frequency conditions there are the third require- 
ments that i7^I^«fps and/or are large. 

If we were dealing with plane waves rather 


3 
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than with standing waves, these latter condi- 
tions would produce the more transparent rela- 
tions among the selected mode wave vectors : 


kii = kj + kj, - k^ 

(33) 

and 


ku = iTi *f k.c - k^, 

34) 


which have been derived by Garmire et 
on different grounds. It is suggestive that where 
Terhune reports a single ring of primary anti- 
Stokes emission from benzene^ i (just as we 
would expect from the single index-matching 
condition found there), he also reports a double 
ring for the doubly shifted anti- Stokes emission, 
and these latter two rings may well correspond 
to the two possible index-matching conditions 
found here. 

With regard to the doubly-shifted-Stokes 
mode amplitudes Q^, the same things may be 
said as for the whence, (32)- (34) apply 
with d and However, there is 

another possible strong source for to be 
found in the next or second correction terms 
in which does not appear as a factor on the 
RHS of (14). This is the process whereby the 
Qg acts as a pump to produce gain and pure 
SRS in the d-modes. This process was the first 
one proposed to account for the doubly shifted 
Stokes lines observed- and, since this process 
has no index-matching requirement on the 
d-modes, it can dominate when dispersion in 
the material or mode quenching prevents the 
fulfilment of either of the two index-matching 
conditions required for the otherwise stronger 
processes. Of course, SRS and the index- 
matched processes could all exist simulta- 
neously to varying degrees. The arguments given 
here can be extended to write approximate 
equations for the amplitudes of the other lines 
in the SRS ladder and the concomitant index- 
matching conditions w’'here they apply. 

IV. Discussion 

To analyze experiments in which the Raman- 
active material is not bounded in a way which 
resembles a perfectly conducting cavity, more 
appropriate boundary conditions must be con- 
sidered. A study of plane- travelling v/aves 
analogous to our cavity calculation would seem 
to be a reasonable next step, this case being 
somewhat closer to experiments where the 
irradiated matter has very little reflection at its 
boundaries. A first look at this plane-wave case 
indicates that the results will be very similar 
to those for the cavity ; the cavity can be nearly 
thought of as folded plane waves. 

Of greater interest will be the replacement of 
Rl^czek’s classical model of Raman vibrations 
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by a quantum treatment. That is, our equation 
(9) should be replaced by 

Ps (x, t) = Trace [p (t) (x)] (35) 

expanded to third order in the electric fields. 
Here p(t) is the density matrix in the Heisen- 
berg representation for the matter and Pyp(^) 
is the polarization density operator. A first 
look at (35) shows that a term of the form of 
(9) will again be present together with other 
terms, the largest of which seems to be inter- 
pretable as non-linear (field dependent) 
dielectric dispersion. 

Eventually a full quantum treatment in which 
the fields are also quantised should be made, 
but the results of this are expected to be of 
less physical interest than the new terms intro- 
duced by (35). The main result of this field 
quantization is expected to be a verification or 
modification of the quantum noise spectra which 
we have guessed at by “extrapolation” in equa- 
tions (25) and (26). 

Our treatment of the pump field as a given 
monochromatic field raises several difficulties. 
First, the field itself Q is not given ; only the 
external driving force can be assumed to 

be given. For monochromatic Fp(w) our equa- 
tions (18) and (19) would be augmented by a 
third equation for Q (c^). The solution of this 
trio proceeds with little added difficulty and tells 
how much pump fields are reduced by the SRS 
ladder output. (Of course will never exceed 
the value at which any mode gain becomes infi- 
nite.) However, as the drain on the pump field 
becomes significant, our method of solution which 
depended on the progressive smallness of various 
emitted spectral lines soon fails. Nevertheless, 
starting from F'^ rather than from a given 
may still be of some interest. More important 
in practice is the fact that the pump field is 
not monochromatic or confined to a single mode. 
That the pump is turned on and ofiE in the span 
of typically 40 nsec broadens its spectrum, but 
the spectrum is generally even broader than this 
would imply. The lasers which are used as 
pump sources generally have an output spectrum 
of the order of 0*1 cm."! in breadth. In the 
case where Qp is not given by (15) but is broad 
and exists for several p, the equations that 
replace (18) and (19) are of greatly increased 
complexity. However, experience with ordinary 
parametric amplifiers shows that the perform- 
ance which results with a broad pump spectrum 
may not be very different from that expected 
from an analysis which assumed a monochro- 
matic pump; one might hope that that would 
be the case here also. 
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The most difficult errors to assess are those 
which* arise from the lack of mode suppression 
or discrimination that was assumed in separating 
the infinite set of coupled mode equations (16) 
into the simple separated pairs (18) and (19).2<5 
Experimentally, this effect could be assessed by 
studying the SRS ladder from an essentially dis- 
persionless gas for w^hich index-matching would 
exist when all but longitudinal modes were 
suppressed (techniques are available to do this), 
and by comparing these results with results 
where all modes were allowed or encouraged. 
The former results should be the better predicted 
by the present analysis. 

Observations of two SRS ladders- stimulated 
simultaneously from two Raman- active vibra- 
tions of a single material (styrene) have been 
reported." Not only was output observed at 
and but also at the com- 
bination frequencies ± (where 

and Wo are two vibration frequencies, and 
n and m are several small positive integers). 
To study this case, the vibrations which we 
have labelled by yu in (2)~(9) must be extended 
to treat two classes or branches with different 
frequencies w^, Wo, widths and b 2 , and pos- 
sibly shapes a^(^). The analysis proceeds as in 
Section III, and of course one finds that lines 
of one ladder can serve as pumps and form the 
basis of a ladder of the other frequency spacing, 
thus giving the combination lines. 

Terhune first suggested that parametric ampli- 
fication might be responsible for the first anti- 
Stokes line, and also by iteration for the other 
lines of the SRS ladder We have found that 
a kind of parametric amplification is indeed 
responsible, but because the non-linear element 
is resonant and lossy, it is a kind that does 
not satisfy the classical relationships, such as 
those of Manley and Rowe,-i which are obeyed 
by ordinary parametric amplifiers. In Terhune’s 
first written account of the SRS ladder processes 
he studies the tendency of a plane, monochro- 
matic anti-Stokes wave to grow in space in the 
presence of plane, monochromatic Stokes and 
pump waves."^^ He finds that the anti- Stokes 
wave may grow or decline depending on relative 
time phases of the waves, and the clear 
evidence of phase-independent gain which we 
have found is absent. 

Garmire et al. have studied how a plane 
monochromatic anti-Stokes wave gains and 
loses energy in time in the presence of plane 
monochromatic Stokes and pump waves.i® 
They also find either gain or loss depending on 
the relative wave phases, and real gain at the 
fundamental anti-Stokes line is not apparent 
here. We have tried to connect these results 


with ours by various methods of detailed 
balancing and averaging over the phases of the 
waves, but have failed. The index-matching 
conditions suggested by Garmire et al. agree 
closely with ours. 

Zeiger et alA^ have recently given a different, 
purely qualitative, explanation of the SRS 
ladder. They propose a “two-step” process in 
which pure SRS takes place followed by light 
scattering from the phonons that were created 
in the first process. They do not discuss the 
dynamics of their process but the kinematics 
or index-matching conditions which they deduce 
are in agreement with those of Garmire et al. 
and of this paper. However, we have found no 
analogue in our treatment to their idea that the 
effects can be considered as resulting from two 
processes in sequence. Neither have we been 
able to deduce any dynamical consequences from 
their idea which might be compared with our 
results. 
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THE PASSAGE OF RADIOACTIVE CARBON THROUGH FOLIAGE TO 
ROOT EXUDATES IN TOMATO PLANTS 

G. RANGASWAMI and T. S. GOVINDARAJAN 
Microbiology LdborcLtory^ Faculty of A-gricultiiTej A-uiiamalainagciT 


TT is now well establislied that plant roots 
excrete certain sugars, amino-acids, vita- 
mins, etc.^~^ The nature of these substances 
may vary with the plant species, age of plant 
and other cultural and environmental conditions* 
The biochemical basis for such excretions is not 
clearly understood as also the rate of movement 
of excretory substances from inside the plant 
tissue into the soil. It has become dear from 
the recent studies that there is a close relation- 
ship between micro-organisms and plant roots as 
observed in rhizosphere.^’-'^ It is believed that 
both the micro-organisms and the plants get 
mutually benefited by such a relationship. With 
a view to examine the rate of movement of 
carbon supplied through the foliage, some 
studies were made and the results are presented 


here. 

Uniformly labelled D-glucose obtained 
from the Radio-chemical Centre, Amersham, 
England, was used in these studies. Tomato 
{Ly coper sicon esculentum Mill.) seedlings 
grown on acid-washed quartz with modified 
Crone s solution'^ were taken up for the tracer 
work. 15-day-old seedlings were transplanted 
into the quartz in plastic cups and were allowed 
to establish. Then the plants were kept in 
dark for about 12 hr. 0-12 mg. of C^^ D-glucose 
of 0*15 me. activity (specific activity 440MC./mg. 
glucose) was eluted from the filter -paper on 
which it was obtained, with 2 ml. double 
distilled water and mixed with 100 ml. 15% 
AR-D-glucose solution and used for spraying the 
plants, care being taken to avoid contaminating 
the plastic cup and the quartz with the spray 
material. 

At periodical intervals the plant parts were 
monitored using a Radiation Survey Meter Type 
GM 29, for the presence of activity. The root 
exudate samples from the treated and untreated 
check plants were collected at regular intervals, 
desalted following the procedure of HoviTsfi 
and examined for the radioactivity. The 
results are summarised in Table I. 

These studies were repeated thrice using 
different sets of plants and the results were 


confirmed. 

For the detection and identification of amino- 


acids, two-dimensional ascending paper chro- 
matography was carried out with 25 cm. x 
25 cm. Whatman No. 1 chromatography grade 
paper, using n-butanol-acetic acid-water 
(9 : 1 : 2*9) as solvent for the one direction and 


Table I 

Comparison of the presence of radioactivity in 
the root exudates of tomato plants treated 
with D-glucose 


Sample 

Average 
activity of 

0*1 ml. of 
Sample: c.p.m. 

Loss of 
activity : 

% 

Spray solution 

3600 


Root exudate after: 



24 hours 

2400 

33i 

48 ,, 

1200 

665 

72 „ 

1200 

66s 

96 

. . Trace 


buffered phenol for the other 

and 0*5% 

ninhydrin in acetone as the colour-developing 


agent. The amino-acids isoleucine, leucine, 
phenylalanine, methionine, alanine, arginine and 
histidine were detected in the root exudate 
samples collected from both the check and 
treated plants. When the spots on the developed 
paper were monitored with Radiation Survey 
Meter Type RN 1258 A, activity could be di.'=J- 
tinctly detected in the spots corresponding to 
isoleucine, leucine, phenylalanine and methio- 
nine but not in the other spots. Glucose in 
the root exudate samples of both check and 
treated plants was detected by the ascending 
paper chromatographic method using n-butanol- 
acetic acid- water (5:1:4) as the solvent and 
benzidine-glacial acetic acid ethanol as the 
colour developer. Activity could be detected in 
the spots developed from the samples of the 
treated plants but not of the check plants. 
These results indicate that the carbon taken in 
by the plant through the foliage is either 
utilized for tissue build-up or thrown out within 
a short period of about 96 hr. Further studies 
to examine quantitatively the activity distribu- 
tion at different time intervals are in progress. 

The authors are thankful to the Government 
of India, Department of Atomic Energy, for the 
financial assistance which made the work 
possible. 
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SMALL ANGLE SCATTERING OF 
LOW ENERGY GAMMA-RAYS FROM 
ATOMIC ELECTRONS 

Thk coherent and incoherent . scattering of 
gamma-rays at small angles ha.ve almost the 
same energy and it is not possible to distin- 
guish between them energetically. So in order 
to measure the cross-section of either of the 
scatterings one has to determine the total 
scattering cross-section of the other. While 
reasonably accurate calculations for the small 
angle scattering of low energy gamma-rays are 
available for coherent scattering, i the well- 
known Klein-Nishina formula giving incoherent 
scattering cross-section for free electrons has. 
to be modified at these angles and energies to 
take into account the effect of the binding of 
electrons to the atom and their motion and 
distribution within the atom.- The degree of 
modification will depend upon the nature of 
the scattering atom, the angle of scattering and 
the gamma-ray energy. 


We have measured the incoherent scattering 
cross-section of 280 keV gamma-rays from four 
elements 'Z’ ranging from 13 to 82 at five angles 
ranging from 4° to 10° with a view to examine 
the general behaviour of the deviations of the 
measured cross-sections from the Klein-Nishina 
values. The method of measuring the total 
scattering cross-section was the same as used 
earlier.-"^ The 280 keV gamma-rays were obtained 
from Hg-203 radioactive source. The measure- 
ments were confined to angles between 4° and 
10° because at angles greater than 10° the 
recoil momentum becomes so large that the 
scattering may be treated as that from free 
electron while at angles smaller than 4° the 
coherent scattering becomes much greater than, 
the incoherent scattering so it is not possible 
to measure the cross-section for incoherent 
scattering with any significant accuracy. This 
difficulty has been encountered even in the 
present measurements with lead and the 
accuracy of the data below 8° is not satis- 
factory. 


Table I 

Scattering cross-sections of 280 keV gamma-rays 
(hams) 


Element/ 

Angle 

(degrees) 

Total 

cros.s-section 

(measured) 

Coherent 

cross-section 

(calculated) 

Incoherent 

cross-section 

(experimental) 

Incoherent 
cross section 
(Klein-Nishina) 

Percentage 

devi.ation 

4*l±0-5 

l-74±0-03 

Alluminium 

0*82 0*92±0*03 

1-027 

~10± 3 

5-2±0*6 

1*40 ±0*03 

0-40 

1*00±0.03 

1-023 

- 2± 3 

6-4±0-8 

1-2410-C4 

0-23 

l-01±0-04 

1-018 

- 1± 4 

7-8±l-0 

1*20±0-03 

0-17 

l-03±0-03 

1-012 

4- 2± 3 

10-2±2-0 

M8±0-03 

0*12 

l-06±0-03 

0-99 

+ 7± 3 

4-l±0-5 

6-19+0-10 

Iron 

4-40 

1-79±0-10 

2-05 

-13± 5 

5*2it0d) 

5*0 ±0-08 

3-04 

l-96±0-08 

2-05 

- 4± 4 

6*4±0*8 • 

4-19±0-07 

2-25 

1.94±0-07 

2-04 

— 5± 4 

7-8±l*0 

3*58 ±0-06 

1*65 

l-93±0-06 

2-02 

- 5± 3 

10-2±2-0 

2*81±0*06 

0-98 

l-83±0-06 

1-99 

-- 8± 3 

4*l±0-o 

7-7 ±0-10 

Copper 

5*8 

1-9 ±0-10 

2-29 

-17± 5 

5-2±0-6 

5»95i0-07 

3*95 

2-00+0-07 

2-28 

--12± 3 

6-4i0*8 

4-89±0*07 

2*85 

2.04±0-07 

2-27 

-10± 3-5 

7*8±l-0 

4*18 ±0-05 

2-10 

2-08±0-0.5 

2-26 

- 8± 2-5 

10-2±2-0 

3-28+0-07 

1*25 

2-03±0-07 

2-23 

- 9+ 3-0 

4-l±0»5 

1I0±1*5 

Lead 

110 


6-47 


5-2±0*6 

74*o±l-4 

76 

.. 

6-45 


6-4 + 0-8 

o3*6±0-8 

52‘0 


6-42 


7-8±l*0 

38-3±0-7 

34-2 

4-1 ±0-7 

6-38 

- 36±U 

10-2±2*0 

23*2±0*5 

18-8 

4.4 ±0*5 

6-30 

- 30± 8 
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The results are shown in Table I which gives 
the total (coherent -f* incoherent) measured 
cross-section, the calculated coherent cross- 
section,! the incoherent cross-section, the Klein- 
Nishina cross-section and the deviation of the 
measured cross-section from the Klein-Nishina 
value. The results show that at a given scat- 
tering angle and therefore for a given value 
of recoil momentum the deviation from the 
Klein-Nishina value increases as the atomic 
number or the binding energy of the electrons 
to the atom increases. For a given scatterer, 
the deviations from the Klein-Nishina values 
decrease as the scattering angle or the recoil 
momentum increases. These deviations may be 
explained as that when the scattering angle cr 
(he recoil momentum increases, the probability 
for the recoiling electron to leave the atom 
increases. When the recoil momentum is much 
larger than the momentum of the electron in 
its bound state, the recoiling electron is practi- 
cally certain to leave the atom and the scatter- 
ing cross-section under these conditions tends 
to attain the Klein-Nishina value. 

Physics Department, S. Anand. 

Panjab University, M. Singh. 

Chandigarh, January 22, 1964. B. S. Soon. 
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REGARDING THE ‘Eg* MECHANISM 
FOR THE CHROMIC ACID OXIDATION 
OF SECONDARY ALCOHOLS 

We have taken note of a recent communicationi 
in this journal wherein “the authors have ques- 
tioned the feasibility of the oxidation mechanism 
simulating the mechanism proposed earlier 
by us , 2 on the ground that a polarization of the 
C-H bond is unlikely with secondary alcohols 
and that attack by a water molecule is improb- 
able on the highly shielded secondary carbon 
atom. We wish to stress here, that this 
mechanism envisages a nucleophilic attack on 
the carbon atom from which the strongly 
electrophilic oxidising agent is already pulling 
a hydride anion. What is more important in 
the mechanism is really the electrophilic pull 
by the cationic HCrOg and this should be 
enough to create a small positive charge on the 


carbon atom, when the water molecule enters 
as a nucleophilic reagent and further aids in 
pushing the hydride anion. While there was tlie 
attractive alternative possibility that the lore 
pair of electrons on the oxygen of the -OH 
bonded to the carbon could do this ‘nucleophilic’ 
push, we feel that this, as also the alternative 
Eo type of mechanism proposed by these 
authors, are probably unlikely for the following 
reasons : 

(i) If the breaking of an -O-H bond were 
involved as part of the rate- controlling step, as 
has been postulated, there should be a pro- 
nounced isotope effect if the -OH group is sub- 
stituted by an -0-D group. A mechanism, 
similar to the one proposed by these authors, 
has already been proposed for the oxidation 
of isopropyl alcohol by bromine, where a -CH 
and an -O-H isotope effect (--^2-94 and 
respectively) have been observed.^ But no 
such -O-H isotope effect has actually been 
observed in the chromic acid oxidation of 
isopropyl alcohol w^here (CH 3 ) ^ CHOD has been 
shown to be oxidised at the same rate as 
(CH^)^ CHOH.4 

ill) Further this alternative was already con- 
sidered by Westheimer and his associates as 
improbable on the basis that the Cr 03 -oxidation 
of isopropyl alcohol proceeds about 6 times as 
fast in DoO as it does in HoO.^ They feel that 
if an-O-H bond were broken in the rate- con- 
trolling step of the reaction, then this bond 
would probably be cleaved more rapidly ;in 
H 2 O than in D^O with the result that the effect 
of DoO on the rate could scarcely be so large 
as that observed. The solvent isotope effect is 
thus also against the Eo type of mechanism for 
the oxidation. 

The mechanism first suggested, involving a 
concerted loss of a hydride anion from the 
alcohol,^* ^ still seems to us the best way of 
representing the oxidation, excepting for the 
fact that the high value of the kinetic isotope 
effect (4 ^ 10) seems to be too large for a 
cyclic hydrogen removal in a small ring and 
the hexavalent chromium species will have to 
present itself in such a way that while one 
part removes the secondary hydrogen as an 
anion, another part of it will have to remove 
a proton from the hydroxyl group synchro- 
nously. The simulated type of mechanism 
was put forward to obviate this. 

Dept, of Chemistry, N. Venkatasubramanian, 
Vivekananda College, 

Madras-4, January 1 , 1964, 
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ANOMALOUS MAGNETIC BEHAVIOUR 
OF THIOMALIC ACID COMPLEX 
OF NICKEL 

Nickel forms a deep violet coloured 1 : 3 com- 
plex with thiomalic acid at pH = 9 • 0 ± 0 • 2. 
If the complex is square co-ordinated it should 
be invariably diamagnetic^ and diamagnetic 
nickel complexes are red in colour. A consi- 
deration of the ligand field stabilisation^ shows 
that stabilisation for octahedral complexe.s 
reaches a maximum at (dS) while for 

tetrahedral complexes it is at Co^** (d'”). So the 
complex under study is expected to be octahedral. 

Thiomalic acid is a bidenate and hence the 
complex may be ionic with sp^ d- hybridization. 
Consequently the magnetic moment of Ni+"'' ion. 
in this complex should be near about 3*2 B.M. 
as observed with ionic nickel salts.^ But the 
violet colour of the complex raises doubt. For 
the study'^ of the absorption spectra of a number 
violet Nickel complexes shows that the covalency 
factor^ which measures the covalent 

character of the ion, tends to a value of 0-78 
while for the green ionic salts it is 0*92. This 
smaller value of in the violet complexes 
suggests some amount of covalent character 
and covalency will lower the magnetic moment 
from the ionic value. 

In order to test the above points we have 
measured the magnetic moment of this violet 
complex of Nickel with thiomalic acid in state 
of solution at pH=r9-0dt0-2 by Guoy method. 
Measurements gave the magnetic moment for 
Niht ion in the complex as 2-49 B.M. at 28-5'' C. 

Thus the complex is not square co-ordinated 
since it is paramagnetic. The moment value is 
lower than those in ionic salts which sug- 
gests a weak covalent bonding for the complex 
rather than ionic. 

Details will fee published elsewhere, 


Chemical Laboratory, V. K. Mathujr. 

University of Allahabad, H. L. Nigam. 

Allahabad (India), July 24, 1963. 
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ANALYSIS OF PROPELLANTS BY THIN 
LAYER CHROMATOGRAPHY 

The ether extract of a propellant contains 
organic nitrates, plasticizers, gelatinizers, stabi- 
lizers, flash reducers, etc., and its analysis by 
conventional chemical methods is time-consum- 
ing and requires considerable material. The 
methods involving infra-red spectroscopy! and 
column chromatography^ are also not very con- 
venient for a quick routine analysis. In view 
of its simplicity, small amount of material and 
lesser time required, thin layer chromatographic 
technique has been applied to the analysis of 
propellants. 

The experimental procedure was the same as 
that described earlier^ except that the chromato- 
plates were made with a 85 : 15 mixture of 
silica gel and plaster of Paris. For each pro- 
pellant four plates were required for analysis. 
Suitable aliquots of the ether extract of the 
propellant and the ether solution of a known 
mixture were spotted 1 cm. apart on a line about 
2 cm. from one end of each of the four plates. 
The known mixture consisted of nitrates of 
glycerine and glycol, dibutyl or diethyl phtha- 
lates, ethyl or methyl centralites, dinitrotoluene 
and diphenylamine. After developing the 
plates with 1 : 1 benzene : petroleum ether mix- 
ture, one plate was sprayed with 1% diphenyl- 
amine in concentrated sulphuric acid to indicate 
the presence and location of the nitrate esters 
of glycerine and glycol by blue spots. The 
second plate was sprayed with a 0*5% potassium 
dichromate in concentrated sulphuric acid which 
gives a blue spot with diphenylamine and a red 
spot with centralite. The third plate was treated 
with a spray of alcoholic potassium hydroxide 
(saturated) to give a brown spot with dinitro- 
toluene. The presence of phthalates vcas 
detected by treating the fourth plate with a 
spray of 1% resorcinol in concentrated sulphuric 
acid followed by heating for 5 minutes at 130" C. 
Finally the plate was sprayed with 5% aqueous 
sodium hydroxide and viewed under ultra- 
violet lamp. The phthalates give fluorescent 
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spots. Quite conveniently the plates 1 and 3 
can be combined by first spraying with 6N 
sodium hydroxide to detect dinitrotoluene 
followed by spraying with 1% diphenylamine 
in concentrated sulphuric acid for locating 
nitrates of glycerine and glycol, thus reducing 
the number of plates required to three. 

A typical analysis of an unknown propellant 
is shown in Fig. 1. 



Our grateful thanks are due to Dr. W. D. 
Patwardhan for his keen interest and 
encouragement. 

Explosives Res. and S. K. Sinha. 

Development Lab., A. K. Bhalla.*^' 

Poona-3, “ (Miss) S. K. Sahasrabudhe. 

November 21, 1963. K. R. K. Rao. 

* Present Address : Terminal Ballistics Research Labo- 
ratory, Chandigarh. 
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A STUDY OF THE FELDSPARS FROM 
THE DECCAN TRAPS AROUND 
BHOPAL, M.P. 

Previously the basalts near Bhopal were con- 
sidered to belong to only one type, namely, 
fine-grained hyalitic. The work done by the 
author has revealed the presence of all the four 
textural types into which the Deccan traps have 
been divided by Washington, excepting that 
glass is present in all the types as reported by 
Fermor in the basalt? of other ereSs in India, 


In addition, there is a porphyritic type of 
basalt with zoned and twinned phenocrysts of 
feldspars. 

The present note describes the feldspars that 
were studied from the three different flows of 
Bhopal. These are as follows : 

(i) Basal flow of T. T. Nagar, (ii) Porphyritic 
flow forming the plateau south of Bhopal con- 
stituting the middle flow, and (iw) Non- 
porphyritie fine-grained flow capping the second 
flow in Bairagarh and forming the top flow 
south of Habibganj railway station towards 
Misrod. There are three varieties of the basal 
flow, namely, (a) normal variety, (b) a variety 
with rounded inclusions of a coarse-grainea 
basalt, and (c) a variety with abundant iron- 
ores. 

(a) Norynal variety . — This may be both 

medium-grained and coarse-grained. In the 
medium-grained variety the feldspars have a 
composition of as determined from the 

maximum symmetrical extinction angle of 
31-5°. They have an average length of 0*15 mm. 
The maximum symmetrical^ extinction angle 
recorded from the coarse-grained type is also 
the same and the feldspars average 0-2 mm. in 
length. 

(b) In this, the coarse-grained and ophitic 
patches are present in a relatively fine-grained 
material. Plagioclase in these patches have 
length of 0-25 mm. The composition is An.r,tj. 

(c) In the iron-rich basal flow of Misrod, 
the feldspar crystals are shattered and the 
fractures have been filled up by glass. An 
untwinned zoned feldspar shows wavy extinc- 
tion. There is a gradation from untwinned 
feldspar to feldspar showing patchy extinction 

• in bands. The twinning is therefore post- 
crystallisation as suggested by Vance (1961, 
p. 1110). The composition is An^j^. 

2. Non-Porphyritic Floxo . — Plagioclase laths 
are generally of the same size as pyroxene. 
From the modal analysis pyroxene and plagio- 
clase are found to be equal in amount. The 
average length of the plagioclase laths is 
0*20 mm. The composition was found to be 
An^^. 

3. Porphyritic . Flow . — ^Plagioclase pheno- 
crysts vary in size from 4-40 mm. to 3 -30 mm. 
They show the maximum equal extinction angle 
of 35® which gives a composition An(.g. The 
optic axial angle gave a composition of 66% 
An. In this flow, some feldspars are very large,, 
most medium-grained, some are tiny elongated 
laths with forked terminations. Some medium- 
grained feldspars hav^ also forked terminations. 
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Where pyroxenes are developed, a sub-ophitic 
texture is apparent, elsewhere feldspar is sur- 
rounded by glass. Interpenetration and cruci- 
form twinning are present, and also twinning 
according to Carlsbad and albite laws. It may 
be noticed here that cruciform twinning is very 
rare in Deccan Trap basalt (Agashe, 1957, p. 72). 
Glomeroporphyritic aggregates have also been 
observed. 



FIG. 1. Glomeroporphyritic aggregate of feldspar pheno- 
crysts with interpenetration twinning. 

Twinning and Zoning. — The twinned feld- 
spars are also zoned (Vance, 1962, p. 758), but 
this goes against the view of Emmons and Mann 
(1961, p. 52). 

Oscillatory and normal zoning as well as 
synneusis structure (Hills, 1936) are observed. 
•During the course of zoned crystallization, the 
crystals have developed cracks, with introduc- 
tion of other mineral matter along the cracks. 
When the cracks have-crossed the entire crystal, 
zoning near the periphery has died out some- 
where inside the crystal, not far from the 
periphery, giving rise"' to synneusis structure. 
In some, the zoning is delicately oscillatory. 
The most satisfactory explanation of this type 
of zoning has been given by Hills (1936) and 
this has been accepted by Vance. The diffusion 
of anorthite material in a zone immediately 
adjacent to the growing crystal leads to the 
crystallization of a relatively more calcic 
plagioclase in this zone where a certain degree 
of siipersaturat'ion has been reached. This also 
leads to the formation of the next outer zone of 
relatively more -sodic composition. A fresh 
diffusion of new anorthitic material causes a 
repetition of the sequence. 

The author’s thanks are due to I^of. S. C. 
Chatterjee, Prof. D. K. Chakravarti, and Sbri 


Jajati Bhattacharjee (of G.S.I.) for their help 
and useful suggestions. 

Vikram University, A. C. Chatterjee. 

Department of Geology, 

Vigyan Bhawan, 

Bhopal, October 7, 1963. 
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OCCURRENCE OF THE PELECYPOD 
GENUS DIPLOSCHIZA CONRAD 
IN THE CRETACEOUS ROCKS OF 
TRICHINOPOLY, INDIA 

In a recent field investigation of the Cretaceous 
rocks of Trichinopoly (now Tiruchi rap alii ) , 
Madras, the author collected a large number of 
specimens belonging to the pelecypod genus 
Diploschiza Conrad. These fossils occur in an 
arenaceous shaly bed about 2 • 5 km. north-west 
of Kunnam Village (Long. E 79® 1' 30" and Lat. 
Nil® 13' 45"). They were collected from three 
localities along the strike of the bed : (i) a well 
excavation about 150 meters N 30® E of Asur 
Bridge on the Ariyalur-Perambalur highway ; 
(ii) a place about 300 meters south of the 9th 
milestone on the same highway ; and (Hi) a place 
about 1 km. N 25® E of Odiyam village. The 
thickness of the bed varies from 30' to 40', 
striking approximately in NE-SW direction and 
dipping at very low angles towards SE. The 
shale at places contains intercalations of 
concretionary sandstone. " 

The genus Diploschiza is characterised by 
broadly ovate, lamellar shells with convex right 
valve and concave left valve. The shell is 
attached by the umbo of the right valve to a sub- 
stratum, generally other shells such as those of 
Tuhulostium or Ostrea. Attached left valves are 
not uncommon. The length and breadth of the 
shells vary between 8 and 15 mm. and thickness 
4 to 7 mm. In one case - the length is as much 
as 20 mm. The umbories are' thin, truncated, 
frequently broken off becoming perforated. 
Hinge is straight, but generally broken in the 
middle and edentulous. Inner surface of the 
valves are characterised by sharp, irregularly 
spaced, often branching striae, which in some 
adult shells become obsolete, especially in those 
which have an elaborate external ornamentation,. 
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There are no indications of any muscular scars 
on the inner surface even in well-preserved 
shells, which agrees with the observation of 
Stephenson. 1 The outer surface is variously 
ornamented, but commonly with a smooth sur- 
face crossed by concentric, often slightly raised 
growth lines. In some cases, ornamentation 
consists of radial lines, crenulations or spines. 

Further examination of these fossils revealed 
that, based on the nature of the external orna- 
mentation of the shells, four species could be 
distinguished (Fig. 1), which for the purposes 



Fig. 1. I Row : 1-4. Exterior of rigot v.ilves of 
Diploschiza sp. A\ II Row: 5-6. Exterior of left valves 
of Diploschiza sp. A ; 7- 8. Exterior of right valves of 

Diploschiza sp. C III Row : 9-10. Exterior of right 
valves of Diploschiza sp. B \ 11-12. Exterior of right 

valves of Diploschiza sp. C IV Row : 13-16. Interior of 
the right valvcs of Diploschiza sp A. V Row : 17-18. 
Interior of the left valves of Diploschiza sp, ^ ; 19 20.» 

Exterior of the left valves of Diploschiza sp, D. VI Row: 
21-22. Interior of left valves of Diploschiza sp. B ; 
23. Interior of right valve of Diploschiza sp. C\ 24. 
Exterior of left valve of Diploschiza sp. C. 

of the present paper are designated as Diplo- 
schiza sp. A, sp. B, sp. C and sp. D. The author 
had the opportunity to compare the present 
specimens with some specimens of Diploschiza 
cretacea Conrad (U.S.N.M. 16995) from its type 
locality in Alabama, and found that the species 
A closely resembled D. cretacea,^ which is the 
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type species of the genus and widely distributed 
in the Gulf Coast region of U.S.^ No significant 
differences in characters were observed between 
the two species except in the nature and 
strength of the internal striae. The other three 
species appear to be new ones. 

Though Diploschiza is known to be widely 
distributed in the Campanian-Maestrichtian 
horizons of Gulf Coast of U.S., this is the very 
first report on the occurrence of this genus in 
India. In fact, except for Stephenson's identifi- 
cationi'2 of Wood’s Dimyodon sigillina (Wood- 
ward^) from the Senonian of England as belong- 
ing to the genus Diploschiza, the genus is being 
reported for the first time outside the Gulf Coast 
region of U.S. 

All the earlier described species of Diploschiza 
are confined to Campanian-Maestrichtian 
horizons — Diploschiza cretacea and its varieties 
are from the middle of Exogyra ponderosa 
zone of U.S.,- D. melleni occurs in the uppermost 
beds of Selma Chalk of Gulf Coasts while the 
type specimens of D. sigillina came from the 
Belemnitella mucronate zone of England.- But 
the Indian representatives of the genus occur 
in the Middle Utatur stage, in that the beds 
that occur above and below the Diploschiza-- 
bearing bed contain the characteristic fossil 
Calycoceras newholdi (Kossmat) of the family 
Acanthoceratidae. Oai the basis ^ of this fossil 
and other ammonoids the Middle Utatur stage 
has been considered to be Cenomanian in 
age.-'’"'' Hence the Indian occurrence, besides 
being the only undoubted one outside the Gulf 
Coast of U.S., is also the first one in a strati- 
graphical horizon much older than Campanian, 
that is, in the beds of Cenomanian age. 

Further, the occurrence in the Cretaceous of 
South India, in the Cenomanian period, of a 
species of Diploschiza closely resembling a 
species (D. cretacea) occurring in the Cam- 
panian of U.S. is interesting in that it might 
throAv light on the migration of the genus. 

The work was carried out in the Department 
of Geology, Banaras Hindu University, during 
the author’s stay there. The author is grateful 
to Prof. Rajnath for his guidance and providing 
facilities, and to Shri S. Varadarajan for many 
valuable suggestions. The author is also indebted 
to Dr. N. F. Sohl and the authorities of the 
U.S. National Museum, Smithsonian Institution, 
for lending some specimens of Diploschiza 
cretacea for comparison. 

Bombay, * N. K. Rao,'^ 

October 15, 1963. 
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ON THE OCCURRENCE OF FISHES OF 
THE FAMILY SCHINDLERIIDAE IN 
THE INDIAN OCEAN 

The family Schindleriidae with the genus 
Schindleria was created by Giltay^ to accommo- 
date Hemirhamphus preematurus and H. pietsch- 
manni described from the Pacific by Schindler-’*” 
who presumed them to be sexually mature 
larval hemirhamphids.-^ Bruun*'^ and Schultz'* 
have subsequently recorded the collection of 

5. preematurus from the Pacific and the latter 
has placed the family Schindleriidae in a sub- 
order Schindleriina. According to Bruun'* 
Schindleria could be considered as the lightest 
of all known vertebrates whereas the gobies, 
Pandaka pygmeea and Mistichthys luzonensis 
though shorter are comparatively heavier than 
the former. All the previous records of Schind- 
leria have been from the Pacific, with S. preema- 
turus from widely separated areas, viz., Hawaiian 
Islands, New Guinea, Tahiti, Samoa, Tasman 
Sea, off Sydney and Grafton (Australia) and 
Bikini, while S. pietschmanni has been known 
only from the Hawaiian Islands. 

A study of the larval and juvenile fishes 
collected from the Laccadive Archipelago 
revealed the presence of specimens less than 
20 mm. resembling larval fishes but with mature 
gonads which on further examination turned 
out to be Schindleria. Both the species are 
represented in the collections and there are in 
all 81 specimens of 5. preematurus ranging from 
11* 7-20 *5 mm. in total length and 8 specimens of 
S', pietschmanni ranging from 8 •2-15* 1mm. in 
total length. As in the Pacific, the former 
appears to be comparatively more abundant and 
widely distributed in the Laccadive area. This 
is the first record of their occurrence in the 
Indian Ocean Region and it is most likely that 
these should have a wider distribution than 
Icnown hitherto but their small size might have 


prevented their detection from among larval 
fishes. It is hoped that the participants of the 
International Indian Ocean Expedition will be 
on the lookout for this interesting genus of 
fishes. 

Detailed notes on the material studied by us 
are being published elsewhere. 

Central Marine Fisheries S. Jones. 

Research Institute, M. Kumaran. 

Mandapam Camp, 

India, January 16, 1964. 
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ON THE NATURE OF NUTRIENT 
MATERIALS OF THE GROWING 
OOCYTES OF THE FISH 
Little is known about the source and nature 
of nutiient materials and their mode of trans- 
port into the growing oocytes, of vertebrates.* 
The author has observed, in the case of a 
teleostean fi.sh, Trichogaster fasciatus, and of 
the common frog, Rajia tigrina, that nourish- 
ment, dissolved in the plasma, is brought from 
the blood capillaries to the growing oocytes by 
means of a series of temporary cytoplasmic 
tubules,*^ and has demonstrated, by means of 
histochemical methods, the presence of haemo- 
globin, benzidine peroxidase granules and 
haemosiderin in the cytoplasm as well as in the 
germinal vesicle of the oocytes of Trichogaster 
fasciatus.- Since the growing oocytes of the 
fish have no source of intake of these specific 
iron compounds other than the erythrocytes, it 
was inferred that the red blood corpuscles, like 
those in the case of the frog, must enter the 
piscine oocyte. In this report, the evidence, 
which bears out the above inference, is presented. 

The oocytes of Trichogaster fasciatus and 
Heteropneustes fossilis were studied at all stages 
of their growth. Pieces of ovaries were fixed 
in alcoholic Bouin's and Susa’s fluids. These 
were embedded in paraffin and sectioned 2 to 
5 At. thick. Sections, prepared with Bouin’s 
fixative, were stained with Heidenhain’s iron- 
alum haematoxylin and eosine. Sections, pre- 
pared with Susa’s fixative were treated with 
trypsin, washed thoroughly, then, treated with 
ribonuclease, washed and finally submitted to 
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for borax ferricyanide differentiation was acetone cleared m xy 
reduced to 6 to 8 hours. The sections were neutral balsam. 


tlGS. 1-5* tig. 1. A beciiun of a small oocyte of Heteropneusies f^ssihs showing the nucleus, N, of 
SOI erythrocyte, E, inade the ooplasm. Iron-alum hsematoxylin and eosine, x 450. Fig. 2. A section of an 
oocyte of H. f&sniis showing a tubular structure, T, containing an erythrocyte, E, projecting into the nucleoplasm 
where an eosinophile body, EO, is \isible, X 450, Fig. S. An Jirythrocyte, E, with a central clear space, is seen 


in the germinal vesicle of TrichogasUr fascialus. The red cell -is still attached to a shrinking tubular structure 


(marked wkti arrow). Iron-a?am haematoxylin and eosine , staining, X 450. Fig. 4, A section of a large oocyte 
of 7'. fasctcius, Eryirocytes are marked with arrows. Fixation : Susa’s, trypsiri and ribonuclease digestion followed 
by the AH test, x 450. 5. A section of a U^er oocyte of T. fasciatus. Note the erythrocytes (marked with 

arrows) in relation with the Tacuoles, V, Kxafioa and treatment -as in Kg. 4,- x ^50. 





Wo.S 1 

March 5, 1964 ] 

Examination of these preparations showed that 
the erythrocytes enter the piscine oocyte at all 
stages of its growth. . At the beginning of the 
growth phase, the oocyte is found closely 
associated with the blood capillaries and 
vessels and the red blood corpuscles are found 
in its contact as well as entering singly into 
the egg cytoplasm and the germinal vesicle 
(Figs. 1, 2 and 3). To reach the nucleus of an 
immature oocyte, an erythrocyte seems to pass 
through a short, tubular projection from the 
ooplasm into the germinal vesicle (Fig. 2). When 
it enters the nucleus, the tubular projection 
appears to shrink away, thus setting the red blood 
cell free in the nucleoplasm (Fig. 3). Inside the 
egg nucleus the erythrocyte undergoes relatively 
rapid disintegration. Its nucleus immediately 
loses basophilia and looks like an empty hole 
and the cell body gradually breaks up into 
smaller eosinophiilic parts. Some granular or 
globular parts in the nucleoplasm, however, 
become stained with basic dyes. . In the bigger 
oocytes, which are filled with oily droplets, the 
erythrocytes could not be seen in preparations 
fixed with Bouin’s fluid and stained with iron- 
alum haematoxylin and eosine. The result of 
the second method was very helpful. In these 
sections erythrocytes, forming “rouleaux” within 
the egg cytoplasm, are easily identified. They 
are distinguishable from other components of 
the egg by means of their nuclei being jet black 
and their outline clearly defined (Figs. 4 and 5). 
In the relatively smaller eggs, erythrocytes are 
found in the nucleus as well as in association 
with the developing ooplasmic vacuoles but in 
the bigger oocytes, they are seen mostly in and 
around these enlarging vacuoles. 

As these red cells are nucleated, each nucleus 
contains DNA. It may, therefore, be inferred 
that when the erythrocytes disintegrate inside 
the ooplasm or germinal vesicle they make 
valuable contribution of their own DNA to the 
growing egg. 

The author is indebted to the Patna University 
for financial assistance, to Prof. S. Keshava 
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for encouragement and to Mr. J. N. Varma for 
help in the preparation of the illustration. 

Post-graduate Nirmala Chatterjeb. 

Dept, of Zoology, 

Patna University, 

Patna-5 (Bihar), July 29, 1963. 
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DISEASE INCIDENCE AND YIELD OF 
COCONUT IN RELATION TO 
FOLIAR SPIRAL 

Recently attention has been focused on the 
leaf arrangement of coconut palm and its 
correlation with the productivity of the palm.^‘® 

Our observations on 740 palms aged about 
13 years in three groups show that 47*7% of 
the population have their leaves arranged in 
the left-handed direction and 52*3% in the 
right-handed direction. 

Incidence of leaf rot and root (wilt) diseases 
in relation to the leaf arrangement of the palms 
was to the extent of 43-3% among the lefts and 
47*4% among the rights. Final data are 
summarised in Table I. 

Data on the annual average yield of palms 
also do not indicate any perceptible variation 
in relation to the orientation, of the foliar spiral. 

Similarly a study of the yield per tree of 191 
palms which include both healthy and diseased, 
failed to show any correlation between the 
foliar spiral, the general health of the palms 
and their yields. 

Thus the disposition of the foliar spiral in 
coconut appears to have no influence on the 
incidence of diseases as well as yield of the 
coconut palm. This is only to be expected, since 
the foliar arrangement is not a genetical 
character (Davis, 1962 b) . 
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Table I 

General condition and yield- of palms in relation to foliar spiral-yield as number of nuts per 

tree per year 


Condition of 
palm 


Left' spiral 




Right spiral 



No. 

Per cent. 

1960 

1961 

1962 

No. 

Per cent. 

I960 

1961 

1962 

Healthy 

201 

56-6 

. . 

. . 

. , 

202 

52-4 

, , 



Wilt affected 

94 

26-4 

. . 

. . 

. . 

137 

35*5 

, , 



Leaf rot 

60 

16*9 

•* 

-• 

•• 

46 

11-9 

-• 


. . 


356 

47-7 

36-6 

36-3 

37-8 

385 

52*3 

36-7 

38*3 

37-2 
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Our thanks are due to Shri K. N. 
Sahasranaman for supplying the yield data of 
the palms. 

C.C.R.S., Kayangulam, K. Radha. 

Jnly 11, 1963. K. M, Pai^dalai. 


1. Davis, T. A., ExpcrieiUia^ 1962 a, 18, 321 ; 

/. G€n:t., 1962.^, 52, 42. 

2. Narayanan, G. V., Report of the Agriatltural 

Station — in the Madras Presidency^ 1940-41, 1942. 

3. Satyabalan. K., Ninan, C. A and Krishna, Marar. 

N. M. ( Unpublished 


TWO UREDINICOLOUS DEUTERO- 
MYCETOUS HYPERPARASITES 
FROM BHOPAL (INDIA) 

While making phytopathological collections 
from Raisen Road forest, Bhopal, during 
Oztober 1962, ihe author collected the following 
two hyperparasites of which the first is being 
presented here as a new* record and the second 
with a new- host record. 

1. Cephalosporiura sp. hyperparasite on 
teleutosori of Piiccinia anodcz Sydo. on Kydia 
calycina Roxb. 

The teleutosori are completely covered by the 
mycelium of the hyperparasite which disinte- 
grates the rust sori gradually. The hyper- 
parasite enters teleutospores through germ 
pores or stalk and forms branched haustoria 
wdthin it (Fig. lA). 



Fig. 1. (A) Teleutospores with hau^roria of hyper- 

parasite (B) Hypha, conidiophores and conidia (as seen 
in a water mount). 


The characteristics of the fungus are as 
described below : 

Hyphae hyaline, branched, septate, prostrate, 
measuring up to 3*44^ in diameter, and giving 
rise to slender, erect, simple, hyaline conidio- 
phores at intervals (Fig. 1). Conidiophores 
measuring 20 * 88 - 45 * 24 /U in length gradually 
taper from base to apex and bear one-celled 
oval or ellipsoidal straight or curved hyaline 
conidia measuring 2*46 X 4*63 m (2*49-8*30 ju. x 
1*66-3*32 /i). Conidia collect in a slime drop at 
the tip of conidiophores and form a head measur- 
ing up to 34 *7 At in diameter. 

Previously Cephalosporium acremonium Corda. 
has been reported by Hassebrauk^"-^ and Prasad-^ 
as parasitising Piiccinia graminis triticij 
P. glumerum, P. lolii, P. anomala and P, heiero- 
spora. So far as the author is aware, this is 
the first record of Cephalosporium sp. as a 
hyperparasite on Puccinia anodce. 

2. Tuberculina persicina (Ditm.) Sacc. 
hyperparasite on teleutosori of Puccinia hetero- 
spora Berk, and Curt, on Sida veronicifolia Lam. 
— Puccinia heterospora is the new host recoi'd 
for the fungus. 

The voucher specimen has been deposited in 
the herbarium of the Commonwealth Mycologi- 
cal Institute, Kew^ under No. 96553 for Cephalo- 
sporium sp. and No. 96552 for Tuberculina 
persicina. 

The author expresses his grateful thanks to 
Prof. O. N. Handoo for facilities and encourage- 
ment. My special thanks are due to the 
Director, Dr. Elphick, Dr. Deighton, and Dr. G. F. 
Laundon of C.M.I., Kew^ for help in the 
identification of the pathogens. 

Pathology Section, H. N. Satya, 

Department of Botany, 

Motilal Vigyan Mahavidyalaya, 

Bhopal, M.P., August 28, 1963. 
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2. — , Ibid,. 1937, 10, 464. 

3* — , Arh, bioL Ansi. {Reichsant.) Pert,. 1937, 22, 65. 

4. Prasad, N. and Sharma, L. C. “Hyperp.irasite of 

Puccinia heterospora Berk. ar»d Curt,” Sci. atd 
Cult., 1960, 26 (1), 43. 


TfANOMlTRlJJM TENERUM (BRUCH.) 
LINDB.- A NEW RECORD FOR INDIA 
In an earlier communication^ mosses were 
excluded from the enumeration of cryptogams 
of Bhopal. In this note, the remaining crypto- 
gams since encountered, together with the 
mosses of this area are given. In the latter a 
moss Nanomitrium tenerum, as^ far as known, 
is a newT record for India.* 
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peppermint oiJ. These varieties were intro- 
duced at the Regional Research Laboratory, 
Jammu, from Kew in 1952 and are now being 
successfully grown in Srinagar (Kapoor and 
Chopra, 1962). The chromosome number of 
these Kew plants were found to be 2n 36 in 
the case of the White mint and 2n = 72 in the 
Black mint (Figs. 1 and 2). Glotov (1940) 


^ ^ m 

•V'.V 


v;"* 




4 

Figs. 1-4. Fig. 1. Mentha piperita var. opjicinalis^ 2n ~ 
36, X 3,700. Fig. 2. Mentha piperita v2X. vulgaris, 2n = 
72, X 3,700. Fig. 3. Mtnika piperita var, vulgaris, 2« = 
)44, X 3,700. Fig. 4. Mentha piperita var. vulgaris, 
Wploid and Tetraploid plants. 

reported 2n = 36, 2n = 64 for M. ^iperata and 
higher numbers than these have been reported 
by Ruttle and Nagao (see Chromosome Atlas 
for Cultinated Pla^its, Darlington and E. K. 
Janaki Amxnal, 1945). 

In 1940 Glotov experimentally produced a 
Black mint with chromosome number 2n = 128 
from his 2n = 64 plant. 


I treated the suckers of the Black mint 
received from Kew in 1952 with 0*1% solution 
of Colchicine in January • 1963 for twenty-four 
hours. Clones with larger leaves and more* 
robust habit were produced (Fig. 3). These had 
the characteristic large stomata, found in 
Colchicine tetraploids and also had 2n = 144 
chromosome (Fig. 4). 

My thanks are due to Dr. E. K. Janaki Ammal 
for her keen interest and encouragement during 
this work. 

Regional Research Laboratory, S. N. Sobti. 

Canal Road, Jammu-Tawi, 

August 26, 1963. 

1. Kapoor, L. D. and Chopra, I. C., Sai. ami Cult,, 

1962. 

2. Darlington, C. D. and Janaki Ammal, E. K., Chromo- 

some Atlas for Cultivated Plants., 1945. 

3. Schurhoff, P. N., Arch. Pharm,, 1929, 267, 516. 


OVULE AND EMBRYCSAC OF 
PANCRATIUM MARITIMUM L.,- 
A REINVESTIGATION 

According to Shadowsky' the archesporial cell 
arises in the third layer of the nucellus and the 
embryosac development conforms to the Allium 
type in Pancratium maritimum. He states that 
the upper dyad cell gives rise to two mega- 
spores which degenerate while the lower dyad 
cell develops into the 8-nucleate embryosac. 
His figures representing the dyad stage and the 
triad stage do not, however, give a clear idea 
as to which of the two dyad cells has actually 
divided to give rise to the triad stage consisting 
of one undivided dyad cell and two megaspores. 
Therefore, a critical reinvestigation of P. mariti- 
mum has been undertaken to verify his state- 
ments and the results are reported here. 

The numerous anatropous, bitegmic and 
crassinucellate ovules are borne on axile 
placentae in the tricarpellary, trilocular and 
inferior ovary. The primary archesporial cell 
differentiates in the sub-epidermal layer before 
the integumentary primordia are initiated 
(Fig. 1). The archesporial cell cuts off a 
parietal cell (Figs. 2, 3). The megaspore 

mother cell undergoes the first meiotic division 
(Fig. 4) giving rise to two dyad cells of about 
equal size (Fig. 5). The lower dyad cell 
enlarges while the upper dyad cell begins to 
degenerate (Fig. 6). It is not the upper dyad 
cell that divides but it is really the lower dyad 
ceil that undergoes the second meiotic division 
to give rise to two megaspores of which the 
upper is’ smaller (Pigs. 7, 8). A row of three 
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cells is thus formed the uppermost cell being 
an undivided dyad cell (Fig. 9) . The lower 
megaspore is functional and becomes vacuolated 
(Fig. 10). Three free nuclear divisions follow 
resulting in an 8-nucleate embryosac. The 
eight nuclei organize themselves into the three- 
celled egg apparatus, three antipodal cells which 
are vacuolated and two polar nuclei which fuse 


My sincere thanks are due to Professor 
J. Venkateswarlu for guidance and helpful sug- 
gestions, and to Professor P. Maheshwari for 
literature. I am greatly indebted to Professor 
A. Fernandes, Coimbra, Portugal, for matei’ial. 
Thanks are also due to the Government of India 
for the award of a Research Training Fellowship 
tenable at the Andhra University, Waltair. 



FIGS. 1-11. Fig. 1. L.s. ovule showing the hypodermal archesporial cell. Fig. 2. Same showing 
telophase in the archesporial cell leading to the formation of a parietal cell. Fig. 3. Same showing the 
megaspore mother cell and the parietal cell. Fig. 4. Same showing the megaspore mother cell and the 
parietal cell that has divided periclinally. Fig. o. Formation of dyad cells. Fig. 6. Dyad cells. 

Fig. 7. L.s. niicellus showing the parietal layer, the di.sintegrating upper dyad cell and the lower dyad cell 
in metaphase of meiosis IL Fig. 8. Same showing the formation of a triad. Fig. 9. Triad. Fig. 10. 
Triad showing the functional megaspore. Fig, 11, Mature embryo-sac. Figs. 1-10, X 400; 
Fig. 11, X 120.) 

in the vicinity of the antipodal cells to give 
rise to the secondary nucleus (Fig. 11). 

From the above it is clear tliat the archesporial 
cell is undoubtedly hypodermal and that the 
embryosac development conforms to the 
Polygonum type and not to the Allium type ag 
gifted' hy Shadowsky, 


Biology Department, B. S. M. Dutt. 

A.N.R., College, 

Gudivada, August 6, 1963. 
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SOME INTERESTING OBSERVATIONS 
IN EURVALE FEROX SALISB. 

Euryale, of the family Nymphseaceas, was once 
represented by many species throughout the 
world. Now h is survived by a single species in 
parts of Japan, North America, Europe and 
India. 

Euryalc is a densely prickly aquatic annual 
with a thick perennaLing root-stock. Leaves are 
alternate, long-petioled, peltate and prickled 
beneath. Partially submerged epigynous 
flowers are violet in colour. There are a few* 
erect sepals, many petals and stamens. The 
ovary is eight-chambered bearing a few large 
ovules on parietal placentae. Seeds are roasted 
and eaten. 

The m.aterial was collected from Alwar, 
Rajasthan, in August and September 1932. 

The broad fiat stamens have laminar and 
partially embedded tetralocular microsporangia. 
The anther wall consists of an epidermis, an 
cndothecium, two middle layers and a tapetum. 
The spherical pollen grains are shed at three- 
celled stage. The ovule is anatropous, bitegmic 
and crassinucellate (Fig.' 1) with a conspicuous 



Figs. l-s. EvryaU ferox. Fig. 1. Anatropous ovule 
ifb owing vascular supply and aiil. Pig. 2. T-shaped tei rad - 
Fig. 3. Embiy'O-sac. Figs. 4:--6 Embryos without 
susper.sor. Figs. 7-8. Mature embryos showing saucer- 
shaped cotyledons and leaf primordia. aril; cot, 

cotyledon: emb^ embryo; end. endosperm; //, inner 
integument; leaf primordium; nucellus: oi , 

outer integument.) 

vascular strand. The hypodermal archesporial 
cell cuts off an outer parietal cell, which divides* 


further only anticlinally forming one layer of 
parietal tissue. It encloses the developing 
gametophyte but degenerates rather early. The* 
inner integument forms the micropyle. The 
chalazai nucellus is very massive and its cells 
at the base of the chalaza retain meristematic 
activity for quite a long time. Megaspore 
tetrads are usually T-shaped (Fig. 2). 

Embryo-sac is of Polygonum type (Fig. 3). 
After fertilization, however, it enlarges due to 
an encroachment of its antipodal region on the 
massive chalazai tissue. 

Four outgrowths from the funiculus grow as 
an aril (Fig. 1). It is pulpy at maturity and 
appears as four valve-like structures at the 
chalazai region of the seed. 

The scanty endosperm is vacuolated and 
appears depleted. It is consumed rather early 
in the development of the seed. The massive 
chalazai nucellus or the perisperm compensates 
for the absence of endosperm. Some of its cells 
tend to become 2-nucleate. However, its peri- 
pheral and basal cells remain small and uni- 
nucleate: The medianly disposed! cells of the 
chalaza are full of starch grains ; their number 
being 50-70 in a cell. . Towards the micropylar 
end, however, their number is considerably 
lower. 

Like the embryo-sac, embryo is also quite 
small as compared to the size of the seed. 
Suspensor is absent (Figs. 4-6). Cotyledons are 
saucer-shaped (Fig. 7). Shoot apex is well 
organised ; tunica is two-layered. Two to 
three leaf primordia are seen in the mature 
embryo (Fig. 8). Polyembryony is recorded. 
The two or three embryos seen in a .seed are 
almost at the same stage- of development. These 
embryos possess cotyledons and leaf primordia. 

The testa is stony and its outer surface is 
smooth. Tegmen is papery and two-layered 
except at the micropylar end where it is three- 
layered. The thick pericarp possesses prickles 
cn its outer surface. 

Features like flat broad stamens with laminar 
embedded microsporangia remote from the 
margin, minute size of the embryo-sac and 
embryo in comparison to the size of the ovule 
and seed and massive perisperm indicate the 
primitive nature of Euryale. 

The author wishes to express her thankful 
appreciation to Dr. B. Tiagi for valuable discus- 
sions and Prof. C. V. Subramanian for encourage- 
ment. 

Department of Botany, Pushpa Khanna, 

University of Rajasthan, 

Jaipur, August 21, 1963, 
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SOME OBSERVATIONS ON 
CONCHOCELIS-^UASK FROM 
VISAKHAPATNAM COAST 

By a series of well-planned culture experiments, 
Drew^’- has demonstrated that the shell-boring 
alga, Covchocelis rosea, described by Batters^ in 
1892, is not an autonomous species, but a phase 
in the life-history of Porphyra, KurogB has 
shown that this phase occurs in the life-history 
of four Japanese species of Porphyra. It has 
also been reported from a variety of empty 
marine shells and other habitats fr5m Norway, 
Sweden, Denmark, France, U.K., Black Sea 
Coast, etc., on the shores of which species of 
Porphyra are known to occur. Conchocelis- 
phases of different species of Porphyra appear 
to be similar, therefore. Although the latter 
alga has been reported from Madras by Boerge- 
sen'5 in 1937 and by Sreeramulu^ in 1952 from 
Visakhapatnam, this is the first record of Concho- 
celis-phase from our country. 

During his visits to Visakhapatnam coast in June 
1962 and 1963, the author has collected several 
empty shells of Cellana, Ostrea, etc., containing 
the phase from the intertidal zone. The follow- 
ing observations based on 1962 collection agree 
with those of Rosenvinge'” and Drew and 
Richards'^ who have described the phase from 
Denmark and France respectively. 

Shells containing Conchocelis-phase show on 
their inner surface rusty-brown or purple 
patches which are small and scattered in early 
stages, becoming larger in shells of longer 
standing due to the fusion of several small 
patches. A shell of Ostrea collected in 1962 is 
shown in Fig. 1. Small pieces of infected shells 
were decalcified and the resultant filaments w^cre 
observed after squashing. 



Fig. 1. Shell of Ostrea containing Co-itchocclis-^^se 
collected in June 196?. Natural size, 


The filaments at the centre of mat are very 
closely interwoven, while those at its periphery 
are comparatively loose, their terminal portions 
having a characteristic straight or undulating 
course (Fig. 2, A) . Branching and cross- walls 
are rare in the terminal region, but are common 
elsewhere. The filaments are narrow, 1*5-4^ 
in diameter, and the contents are scanty. 
Fusions between filaments have been observed 
occasionally. Stages in the development of 
fertile cell-rows (Fig. 2, B-E) are seen in large 
numbers between the richly branched and 
sparsely branched portions of the plant. The 
initial stages of fertile cell-rows are aseptate, 
but later stages consist of 4-7 cells and are 
generally 10-15 m broad and 20-75 long. In 
additlbn, plantlets in different stages of develop- 
ment have also been met with (Fig. 2, F) . The 
cells of plantlets have thick walls and the 
chromatophores fill the cells completely (cf. 
Drew,- Text-Fig. 4, h and Plate XII, 3). 



Fig. 2. CoTu:/iocelzs--phQ.se* (A) A few peripheral 
filaments. (B-E) Stages in the development of fertile 
cell-iows. (F) A plant! et. ' 
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Recently Umamaheswara Rao and Sreeramulu^^ 
have observed on Visakh^patnam coast thau 
young plants of P. vietnamensis frequently 
appear on Ccllana and Chthamalus and have 
suggested that ConcJiocelis-phase may occur on 
this coast also. It can be concludedj therefore, 
that the phase now described is that of 
P. vietnam€tnsis and that the life-history of 
the alga follows the same general pattern as 
in other parts of the world. As elsewhere, the 
macroscopic phase occurs for a few months in 
the year and the microscopic phase presumably 
perennates in the shells during the unfavour- 
able seasons. It should be mentioned, however, 
that, the origin of the leafy thallus from Con- 
chocelis-phase is not precisely understood. 
While Kurogi-i claims that the spores from it 
produced the leafy form, Drew’O has demon- 
strated that they reduplicate the Conchocelis- 
phase. Whether the Indian Conchocelis 
reproduces one way or the other will remain 
a matter of conjecture until suitable culture 
experiments are carried out. 

Dept, of Botany, C. S, Prakasa Rao. 

Banaras Hindu University, 

August 26, 1963. 
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overcoming interspecific 

INCOMPATIBILITY IN LYCOPERSICON 

Several attempts have been made in the past 
to cross the cultivated species of tomato, Lyco~ 
persicon esculentum with its wild relatives 
L. peruvianum and' L. glandulosum, mainly for 
the purpose of transferring the genes for 
resistance to viruses possessed by the latter to 
the cultivated strains. Smith^ was able to 
achieve the cross L. esculentum x L. peruvianum 
by means of culturing the few heart-shaped 
hybrid embryos noted by him. Choudhury^ also 
attempted embryo culture, but the hybrids 
obtained by him \vere sterile. More recently, 
Nirks obtained by grafting of parent material 
prior tp crossing 8 self -fertile interspecific 
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hybrids between L. esculentum and L. peruvi- 
anum var. dentatim. 

A study of the relative efficacy of grafting, 
hormone application, mixed pollination and use 
of irradiated pollen in ensuring success in the 
cross L. esculenUm X L. peruvianum and 
L. esculentum X U. glandulosum was under- 
taken and” the results are presented in this note. 

For grafting, 2-3-week old plants were 
selected, the leaves and branch shoots pruned 
away from the stock, and the scion of about 
2 inches length was cleft-grafted to the stock 
using a tight bandage of alkathene tape to 
.secure the unidn. The grafted plants were 
protected under shade and at later stages 
supported by means of bamboo stakes. As 
reported by Nirk-^ the union of esculentum 
(scion) on peruvianum (stock) was less success- 
ful whereas the reciprocal was easier to make. 
However, by the use of seedling-grafts,^* this 
difficulty could be overcome to a large extent. 
In this method, the seeds of esculentum parent 
were germinated on moist filter-paper in a 
petri dish and the tiny seedlings at the coty- 
ledon-stage were directly inserted along with the 
primary root into clefts of peruvianum stocks. 
Since the latter has a tendency for diffuse 
branching, each branch could be used to make 
a seedling-graft, so that on every single plant 
of peruvianum anything between 3 to 5 grafts 
of esculentum seedling-scions could be estab- 
lished without difficulty. 

In another experiment, grafted L. esculentum 
was crossed with L. peruvianum whose pollen 
was irradiated with varying doses of X-rays. 
This combined treatment had earlier resulted 
in the successful crossing of the two jute 
species by Swaminathan, Iyer and Sulbha.^^ In 
the present work, 5 true hybrids from the 
cross L. esculentum var. mar globe X L. peruvi- 
anum var. E.C. 493, and one hybrid from the 
cross L. esculentum x L. glandulosum were 
obtained in this way. It may be pointed out 
here that Elizabeth Gunther'^ also attempted 
grafting prior to crossing L. esculentum with 
L. peruvianum but the hybrid embryos aborted 
at the globular stage itself. Szteyri' was also 
unable to secure the cross between L. esculentum 
with L. glandulosum by the method of repeated 
grafting before crossing. 

The application of the hormones ct-naphtha- 
lene-acetic acid and 3-indole-acetic acid was 
tried. Flowers emasculated the previous even- 
ing were pollinated the following morning and 
then the pedicels were wrapped with a smali 
piece Qt cotton ispaked in an aqueous solution 
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Table I 


Efficacy of different techniques 


Cross 

Treatment 

No. of 
flowers 
pollinated 

No. of 
plump seeds 
obtained 

No. of 
real hybrids 
obtained 

Z. esculentuvi 

X 

Untreated control 

400 

0 

0 

Z. glandulosum 

Z, esculentum 

X 


1000 

0 

0 

Z. feruvianitm 

Z, esculentum var. marglobe 

X 

Mixed poli nation 

300 

24 average plump seeds per fruit 

8 

Z. peruvianum var. E. C. 49:2 

Z* esculentum var. P. ruby 

X 


100 

25 ,, . 

3 

Z, peruvianutnvdiX. E.C. 2795 
Z, esculentum var. meeruti 

X 

Harmone application 
3. LA A. 

100 

4 

1 

Z. peruvianum var. E, C. 492 

Z, esculentum var. marglobe 

X 

(300 p.p.m.) 
Grafiing and 
pollen 

150 

0 

5 

Z. peruvianum var. E.C. 498 

Z. escidentum 

X 

irradiation 

15 

50 

4 

1 

Z. glandulosum 






of the hormone. By this method, Islam and 
Rashid-^ were able to make the cross bet- 
ween Cor chorus olitorius and C. capsiilaris. 
During the present study higher doses of 
a-N.A.A. led only to callus formation at the 
flower pedicels, whereas 3 -I. A. A. (300 p.p.m.) 
treatment yielded one fertile hybrid from the 
cross L. esculentum var. meeruti x L. peruvi^ 
anum var. E.C. 492. 

The third important technique of mixed 
pollination successfully employed here to over- 
come the incompatibility barrier in Lycopersicum 
was essentially the one described by Ter- 
Avanesyan^ in Gossypium crosses. There are 
two variations of this method and both, were 
tried. In the first, the emasculated buds were 
pollinated immediately on the same evening, 
with an unlimited amount of pollen from the 
male parent. Next morning, a second dose of 
unlimited amount of same pollen was applied, 
followed at noon (about 20 hours after 
emasculation) by a mixture of equal parts of 
maternal and paternal pollen. 

In the second method, buds emasculated the 
previous evening were pollinated on the follow- 
ing morning with a restricted amount (approxi- 
mately 20 grains) of pollen from the maternal 
parent followed by the application, 3 hours • 
later, of unlimited quantities of pollen from the 
male parent. 

These methods gave 8 true hybrids out of an 
avex’age of 24 plumpseeds/fruit from 300 pollina- 
tions made in the cross L. esculentum var. 


marglobe x L. peruvianum var. E.C. 492 ^ and 
3 more hybrids resulted out of an average of 
25 plumpseeds/fruit from 100 pollinations made 
between L. esculentum var. Pusa^ruhy ( $ ) 
and L. peruvianum var. E.C. 2795 (c?’)* Straight 
crosses made without any of the above treat- 
ments served as controls. Of these 1,000 matings 
between L. esculentum and L. peruvianum and 
400 between the former and L. glandulosum did 
not yield even a single plumpseed. The results 
have been summarised in Table I. The hybrid 
nature of the seeds obtained has been 
established by studying both the and F'o 
progenies. Several interesting recombinants 
occur in the hybrids (Fig. 1). 


.*-v "If - 



Fig. 1. Fruit clusters of (1) Lycopersico/i esculentum 
var. marglobe, (2) Lycopersico^i peruzianum \nr 
denial um, and -(3) Hjhrid. 
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The author is deeply, grateful to Dr. M. S. 
Swaminathan for suggesting the problem and 
for his guidance at all stages of this study. 

Division of Botany, (Mrs.) Rehana Majid. 

Ind. Agric. Res. Tnst., 

New Delhi-12, August 29, 1963. 
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INHERITANCE OF GLUME COLOUR 
AND PUBESCENCE IN 
INTER-VARIETAL CROSSES OF 
TRITICUM DICOCCUM 
Kadam^ and Srinivasan- have described the 
mode of inheritance of glume pubescence in 
certain varieties of T, dicoccum. The authors 
are not aware of any reports on the inheritance 
of black glume colour. 


In a cross between these two varieties, all the 
F| plants had deep black colour on practically 
the entire glume area. This condition is dis- 
tinctly different- from that of either parent. The 
and F.. data are given in Table I. 

It is clear from the F^ segregation that two 
factor pairs are in operation. E. 4325 has got 
one dominant factor for black-striped glumes, 
while H.W. 20 possesses another factor for white 
glumes. As a result of the interaction of these 
two factors, the colour of the glume changes' to 
deep black throughout the glumes. This 
hypothesis is confirmed by the breeding 
behaviour in the F... generation. vSuch coiiiple- 
meiitation of loci producing a wild character, 
when together is suggestive thal mutation . at 
either locus, particularly the one which is an 
intensifier of the striped condition to uniform 
black colour might be responsible for the origin 
of the colourless or white glumes. 

Three crosses were studied for the mode of 
inheritance of glume pubescence. The pubescent 
giumed parents are H.W. 40, H.W. 26 and H.W. I , 
while N.P. 200 and H.W. 20 were the glab- 
rous parents. .Pubescence was dominant in the 
Fj. The F.) and F.^ data are presented in Table H. 

It is clear from the data that glume 
pubescence is controlled by a single dominant 
gene. 


Table I 

Segregation for gluvie colour hi the ctnd progenies of the cross 
Observed number of F 2 plants/ F^ families 

Generation X- 

Stripe.! Complete black whi*e Segregating 


E. 4325 X H.W. 20 


P value 


Expected 

ratio 


F 2 200 598 197 .. 0*091G 0-9S-0-95 4:9:3 

Fs 10 6 3 41 3-49 0-50-0-30 4:1:1:10 


SI. 

No. 


1 


2 


3 


Table II 


Segregation 

of glume pubescence 

in the Fo and 

Fo generations 


Material 

Observed number of Fo 

plants/Fs families 

X- 

P value 

Expectel ra' 

Pubescent Segregation 3 

: 1 Glabrous 

N.P. 200 X H.W. 40 

137 

49 

0‘351 

0*70-0-50 

3 : 1 

Fo 

Fs 

12 29 

10 

1*126 

0*70-0*50 

1 : 2 : 1 

N.P. 200 X H W. 2C 

, . 255 

9x 

0*312 

0-70-0*50 

3 : 1 

Fo 

Fs ^ 

..9 28 

16 

2*170 

0*50-0*30 

1:2:1 

H.W. IXPI.W. 20 

-fT' -\2Q 

46 

0*280 

0-70-0*50 

3 : 1 

Fo 

Fs 

13 23 

16 

1-040 

0 

0 

0 

1:2:1 


E. 4325 is a variety from Ethiopia, having Division of Botany, V. K. Srinivasan. 

glumes, with thin black stripes extending longi- Ind. Agric. Res. Inst., T, S. Padmanabhan. 

tudinally. H.W. 20 is pure for white glumes. New Delhi-12, August 14, 1963. 
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REVIEWS 


Mass Spectrometry of Organic Ions. Edited by 
F. W. McLafferty. (Academic Press, Inc., New 
York-3, N.Y.) , 1963. Pp. xii + 730. Price $ 24.00. 
Every student of physics and of chemistry 
is aware of the immensely important role played 
by the mass spectrometer in the emergence of 
present-day knowledge regarding the ultimate 
structure of matter. Indeed, the progressive 
development of that instrument to higher and 
higher degrees of precision has enabled the 
investigators to penetrate deeper and deeper into 
the fundamental problems of those sciences. 

The book under review is the conjoint work 
of sixteen contributors and is devoted to survey- 
ing the methods and results of the application 
of the mass spectrometer to the field of organic 
chemistry. To indicate the wide coverage of 
the subject contained in this volume of 730 pages 
(including author and subject index) it appears 
best to list the titles of the individual articles 
contained in it. (1) Quasi-Equilibrium Theory 
of Mass-Spectra, (2) Ion-Molecule Reactions, 
(3) Appearance-»Potential Data of Organic Mole- 
cules, (4) Negative Ion Mass-Spectra, (5) Mass- 
Spectra of Organic Radicals, (6) Mass-Spectro- 
metry of Ions from Electric Discharges, Flames 
and Other Sources, (7) Decompositions and 
Rearrangements of Organic Ions, (8) High 
Resolution Mass-Spectrometry, (9) Mass-Spectro- 
metry of Long-Chain Esters, (10) Application to 
Natural Products and Other Problems in Organic 
Chemistry, (12) The Molecular Structure of 
Petroleum and (13) Mass-Spectra of Terpenes. 
It will be evident from this list that the basic 
and practical aspects of the subject are both 
given due attention. It will also be obvious 
that the exposition of their personal experiences 
in the respective fields by the contributors would 
be' of the highest possible interest to those work- 
ing in the same fields of chemical .technology, 
irrespective of whether or not they are actually 
concerned with using the mass-spectrometer in 
their day-to-day activities. It will be clear that 
the contents of the volume would also be of 
profound interest to the academically-minded 
organic chemist. 

With so many excellent articles to choose from, 
it may appear invidious to select a few for 
special mention or comment. The reviewer 
feels however that this would be entirely 
justified in the case of the eighth article in the 


series on High Resolution Mass-Spectrometry 
by Saunders and Williams, both members of 
the staff of the LC.I. at Manchester in England. 
The arhcle interested the reviewer particularly 
as, it contains an admirably clear account of the 
experimental techniques and the application of 
high resolution mass-spectrometry to numerous 
substances, especially those of relatively simple 
structure and composition. The article well 
illustrates the remark made earlier in this review 
how enormously the increase of precision in 
mass-spectrometry enlarges the usefulness of 
that technique. 

C. V. R. 


Topics in Chemical Physics. By Alfred Prock 

and Gladys Me. Conkey. (Elsevier Publishing 

Co., P.O. Box 211, Amsterdam), 1963. Pp. vi -f 

277. Price 63 sh. 

Professor Debye’s name is familiar to all 
students of chemical physics by reason of the 
fundamental contributions made by him to the 
subject. The most familiar of these is his well- 
known treatment of the influence of permanent 
molecular dipoles on the dielectric behaviour 
of gases and of condensed phases. Familiar also 
is the Debye- Huckel theory of strong electro- 
lytes. More recently also, Prof. Debye interested 
himself in the scattering of light by solution of 
substances consisting of molecules of large size. 
The book under review is a report of a series of 
lectures dealing with these fields delivered by 
him at the Harvard University. The treatment 
of the subject in each case is systematic and has 
a didactic purpose. The book will therefore be 
very welcome in academic circles. 

The reviewer has found the chapter on “The 
Statistical Method’^ to be particularly illumi- 
nating. The following remark appearing in it 
which we take the liberty of quoting here is 
typical of Prof. Debye’s critical attitude of mind. 
“The population expression we have just dis- 
cussed appears in the so-called Bose-Einstein 
statistics, which we have used in our develop- 
ment of an expression for partition function. If 
instead, the assumption is made that one particle 
state can hold one particle only, the results are 
associated with the name Fermi-Dirac statistics. 
The names are really misnomers, for they give 
the impression that they represent different 
statistical methods. Actually, the statistical 
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method is the same for the Fermi-Dirac statistics 
as for the Bose-Einstein — it is just the stipu- 
lation concerning the assignment of particles 
that is different.” - ‘ C. V. R. 


Russian Tracts on Advanced Mathematics and 
Physics (Vol. XIII) : Effect of Ionizing Radia- 
tion on High Polymers. By T. S. Nikitina, 
E. V. Zhuravskaya and A. S. Kuzminsky. 
(Gordon and Breach, Science Publishers, New 
York-11, N.Y.), 1963. Pp. vi -}- 90. Price $4.95. 

Advances on high-polymers, both on the 
theoretical and on the technical sides, have been 
very rapid and polymer products are coming 
into increasing use in modern life. A subject 
of practical interest to polymer chemists and 
technologists is the effect of ionizing radiations 
such as X-rays, gamma-rays, slow and fast- 
moving neutrons, and charged particles, on these 
macromolecular substances. For it is well known 
that these radiations profoundly affect the 
structure of the macromolecules, producing such 
changes as cross-linking of the molecular chains, 
alterations in the number and nature of double 
bonds, and degradation of molecules. Of course, 
the changes effected depend on the dosage and 
nature of the.;, irradiation. Regarding the 
structural changes involved it may be generalised 
that polymers which contain at least one atom 
of hydrogen per atom of carbon of the chain 
are cross-linked upon irradiation, whereas 
polymers with quaternary carbon atoms in the 
chain get degraded with the formation of 
volatile products and molecules of smaller chain 
length. 

The chemical changes that polymers undergo 
upon irradiation are accompanied by changes 
m the physical properties also, such as density, 
elasticity, thermal expansion, degree of crystal- 
linity, electrical conductivity, etc., which are of 
great practical significance. 

The publication under review which is 
Vol. XIII of the Russian Tracts on Advanced 
Mathematics and Physics, published by the 
House of Gordon and Breach, is the English 
translation of the original Russian compilation 
on the subject. It is essentially a literature 
survey on effects of ionizing radiations on high 
polymers, and the review covers the literature 
published in the USSR and abroad up to the 
end of 1958. 

A short first chapter forms the introduction 
giving the reader a general idea of interaction 
of radiation with matter, dosimetry, units 
employed in measuring irradiation, and sources 


of irradiation. The second chapter deals with 
radiochemical processes in polymers, and the 
third chapter with results of investigation in 
particular materials. There is an Appendix of 
several tables giving useful information, about 
different types of elastomers and the effects of 
irradiation on them. 

The tract is a very useful one, and it is not 
surprising that such a lot of information is 
compacted into so thin a volume because the 
type used in, print is very small ; and the 3-page 
loose folder containing more than 200 references 
is the limit ! A. S. G. 


Introduction to the Theory o£ Integration. By 

T. H. Hildebrandt. (Academic Press, New 

York and London), 1963. Pp. 385. Price $ 14,00. 

The book consists of the following eleven 
chapters : — 

Chapter 1 : A General Theory oj Limits. — The 
theory of integration depends on the limits of 
a variety of types and hence this chapter 
devoted to the presentation of the general theory 
of limits as developed by Moore and Smith. The 
concept of filters introduced by Bourbaki group 
and the basic properties of linear nornied 
complete spaces are also included. 

Chapter 2 : Rieniannian Type of Integratiort.- - 
The chapter starts with the discussion of the 
properties of integrals of functions of interval mi 
including the functions of bounded variation. 
The author then introduces Riemann-Stieltjc**^ 
integral for the case of any two general function;^ 
and then devotes considerable discussion to the 
integrals in \k;'hich the function with respect 
to which the integration ‘ is performed is t 
bounded variation. The chapter ends with tht* 
study of Riemann-Stieltje.s integrals defined oh 
infinite intervals. 

Chapter 3: Integrals of Rieniann Type of 
Functions of Intervals in Two or Higher Dime/#- 
sion. — This chapter develops mostly the theoi'y 
of Riemann-Stieltjes double integrals as the dlr.- 
cussion to higher dimension needs only tUe 
formal generalisation. 

Chapter 4: Sets. — This chapter deals with tlie 
definitions, operations and manipulations of scft^; 
and classes of sets and forms the basis of the 
chapters to follow. 

Chapter 5 : Coiitent and Measure. — TUi.-i 
chapter deals with the content and general 
Lebesgue measure of linear sets, a-measure 
and measurability of sets in Euclidean Space ol 
higher dimension and ends with the discu.ssioJi 
of abstract measure theory. 



Reviews 


159 


Wo. 5 

March 5, 1964 

Chapter 6 : Measurable Functions, — This 
chapter deals with the definition and properties 
of measurable functions including Lusin's 
Theorem on approximations to measurable 
functions. 

Chapter 7 : Lebesgue-Stieltjes Integration.-— 
This chapter deals with the theories of Lebesgue, 
Young and Lebesgue-Stieltjes integration and 
includes at the end integration with respect to 
functions of bounded variation and unbounded 
measure functions. 

Chapter 8 : Class of Measurable and Integrable 
Functions. — This chapter discusses the properties 
of and classes of function with emphasis 
on Lr class. 

Chapter 9 : Other Methods of Defining the 
Class of Lebesgue Integrable Functions — Abstract 
Integrals. — Here first the theorems are established 
which prove that class may be regarded as 
the completion of a metric space by Cauchy 
Sequences or as the extension of the class of 
continuous functions on (a, b) by adding the 
class of functions which are limits of uniformly 
bounded sequences of continuous functions 
excepting for a v (a) -null set. The latter part 
of the chapter is devoted to the theory of L-S 
integrals on an abstract set. 

Chapter 10 : Product Measures — Iterated Inte- 
grals. — ^Fubini Theorem. 

Chapter 11 : Derivatives and Integrals. — ^This 
chapter deals with the properties of derivatives 
and establishes the fundamental theorem for 
Lebesgue integrals under certain conditions. 

The book is the outgrowth of lectures by the 
author on this subject during a period more than 
a quarter of a century. The clear and systematic 
treatment of the subject bears testimony to the 
deep thinking of the author on the subject. The 
reviewer appreciates very much that the book 
is self-contained inasmuch as it does not 
assume more than some important properties 
of functions of a real variable and a basic 
knowledge of topological properties of real line, 
continuous functions, functions of bounded 
variation, derivatives and Riemann integrals. 
The inclusion of a large number of illustrative 
examples and problems for solution by the 
reader makes it an excellent text-book on the 
subject for M.A. and M.Sc. students of the 
Indian Universities. 

The author has indicated, wherever necessary, 
the sources where more advanced treatment 
can be obtained, 

‘ The reviewer has great pleasure in recom- 
mending this carefully written and beautifully 
brought-out book as a valuable treatise on this 
subject, p. L. Bhatnagar. 


Advances in Heterocyclic Chemistry, Vol. I. 

Edited by A. R. Katritzky. (Academic Press, 

Inc., New York and London), 1963. Pp. xi -|- 

476. Price $ 15.00. 

This is an excellent review of the advances 
in some branches of heterocyclic chemistry. The 
topics discussed in this volume, are : Recent 
Advances in the Chemistry of Thiophenes 
(S. Gronowitz) ; Reactions of Acetylenecarbo- 
xylic Acids and their Esters with Nitrogen- 
containing Heterocyclic Compounds (R. M. 
Acheson); Heterocyclic Pseudo-bases (D. Beke); 
Aza- Analogs of Pyrimidine and Purine Bases of 
Nucleic Acids (J. Gut); Quinazolines (W. L. F. 
Armarego) ; Proto-tropic Tantomerism of Hetero- 
cyclic Compounds, I, General Discussion and 
Methods of Study, II, Six-membered Rings 
(A, R. Katritzky and J. M. Lagowski). Modern 
concepts and physical methods used in dealing 
with the topics can be well illustrated by citing 
the method of discussion of Thiophenes. After 
mentioning the present-day difficulty of arriving 
at a molecular structure for thiophene and sub- 
stituted thiophenes by quantum mechanical 
calculations, the author enumerates their 
resonance structures whose existence is then 
substanitated by extensive NMR data supple- 
mented by U.V., I.R. and microwave spectral 
data of the compounds. Further discussion on 
preparative methods includes the newer ones. 
The properties of thiophenes as aromatic com- 
pounds is then dealt with in the light of the 
above discussion. 

Heterocyclic chemistry is a very wide field 
and hence selection of a few topics may depend 
on the interests of the particular editor and has 
to be arbitrary. There are several good series 
of volumes which deal with the basic chemistry 
in these branches ; the present advances review 
the selected topics, in the light of more up-to- 
date knowledge and hence is a very useful and 
welcome publication. The printing and get-up 
of the bock is very good and errors are rare. 

C. R. Narayanan. 


Books Received 

The Soybean. Edited by A. G. Norman. 
(Academic Press, New York), 1963. Pp. x 4- 
239. Price $6.00. 

Inorganic Complexes. By Chr. KlixbuH 
Jorgensen. (Academic Press, New York), 1963. 
Pp. V4- 220. Price $2.00. 

International Geophysics Series (Vol. 6) — 
Thermodynamics of Clouds. By L. Dufour 
and R. Defay. (Academic Press, New York), 
1963. Pp. xiii -f 255. price $ 10.00, 
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SCIENCE NOTES AND NEWS 


Award of Research Degrees 
The Andhra University has awarded the 
D.Sc. Degree, in Nuclear Physics to Shri D. L. 
Sastry for his thesis entitled “Studies on 
Neutron Capture, Gamma-Rays” ; Ph.D. Degree 
in Botany to Shri A. Ramalingam for his 
thesis entitled “Studies on the Air-Spora of 
a Paddy Field near Visakhapatnam in 1960 and 
1961” ; and the Ph.D. Degree in Zoology to 
Mr. M. Babu Rao for his thesis entitled “Studies 
on Clupeoid Fishes of Godavari Estuary”. 

Central Public Health Engineering Research 
Institute 

The Central Public Health Engineering 
Research Institute, Nagpur, will hold a sympo- 
sium on “Problems in Water Treatment” during 
November 1964. Interested people may send 
2 copies of full papers by July 31, 1964 to 
Dr. N. U. Rao, Nehru Marg, Nagpur-3. 

Symposium on “Utilisation of Metallurgical 
Wastes” 

The Symposium, earlier announced (Curr. Sci., 
1963, 32, 434) on “Utilisation of Metallurgical 
Wastes”, will be held in the National Metallurgi- 
cal Laboratory, Jamshedpur, on March 10, 
11, 12 and 13, 1964. 

The Institute of Physics and the Physical 
Society— Conference on Many-Body Problems 

A short Conference on many -body problems 
in physics and chemistry is being arranged by 
the Institute of Physics and the Physical Society 
in the University of Manchester oh 22, 23 and 
24 September, 1964, The object of the Con- 
ference will be to review recent progress, and 
above all to highlight points of similarity bet- 
wea:i the concepts and methods in different 
fields. The sessions will be held on the follow- 
ing topics : Atomic structure and spectra, solid 
state physics, molecular structure and excited 
states, nuclear structure, nuclear excited states, 
scattering and reaction theory, polymers, liquids 
and phase transitions. 

Offers of contributions are welcome and each 
offer should be accompanied by three copies of 
an abstract (100-200 words), which should 
' ach the Conference Secretary, Dr, A, 


Herzenberg, Theoretical Physics Department, 
The University, Manchester-13, not later than 
24 June, 1964. The complete papers should 
reach not later than 3 August, 1964. 

Further details will be available in May 19G4 
from the Administration Assistant, The Instituu. 
of Physics and The Physical Society, 47 Belgvave 
Square, London S.W. 1. 

Endeavour Prizes 

Prizes totalling 100 guineas are offered I v 
Imperial Chemical Industries Limited, Piu,>- 
Ushers of the International Scientiffe Reviev/. 
Endeavour, for essays submitted on any one of 
the following scientific subjects. 

(1) Dissemination of scientific knowlcd^;t\ 
(2) Physics of the Sun, (3) Structure of larr-* 
molecules, (4) Chemistry of the noble gas*. . 

(5) The role of taxonomy in modern bioloi'y. 

(6) Human adaptability. 

The essays, which must be in English anis 
typewritten, should not exceed 4,000 words -n 
length, and only one entry is permitted frt;;' 
each competitor. The competition is reslrirtt ^i 
to younger scientists who are under 25 years 
of age. 

All entries should be addressed to The Depif.:- 
Secretary, British Association for the Ad van la- 
ment of Science, 3, Sanctuary Buildings, Grra*. 
Smith Street, London S.W. 1, so as to 
him before 1st June 1964. 

N.R.P.R.A. Silver Jubilee Conference 

The Natural Rubber Producers' Ilesearih 
Association (N.R.P.R.A.) is celebrating 
Silver Jubilee with a Scion tile Conference to i ■, 
held in Cambridge from 7lh to 9th Arndl 
The Chairman of the Conference is Dr. L. 
man, Controller of Rubber Research for 
Malayan Rubber Fund Board. 

The programme will include plenary lectur? • 
by Sir Harry Melville, Professor Herman Man' 
and Professor James Bonner, and two discu-^sicT 
symposia entitled : (A) “Ultrastructure an: 

Metabolism of Hevea latex’' and (B) “Chemica 
Structure and Mechanical Properties of Vul* 
canized Rubber”. 
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Aeginetia indica. Linn. — Further Record of Its 

Hosts 

Shri K. M. Vaid, Forest Research Institute, 
Dehra Dun, writes : In the forests around 
Dehra Dun, although Aeginetia indica L. is found 
most commonly parasitising on Dioscorea hulbi- 
fera L., it is occasionally to be found growing 
on the roots of Costus speciosus Sm. and 
Hedychium coronarium Koen. (Scitamineae) . 
In addition, it was found parasitising on the 
rhizomes of garden Canna (Scitamineae) in the 
house compound. 

A Few Additional Characters for Cautleya luiea 

Royle 

Messrs. M. R. Halim and S. K. Kataki of the 
Botanical Survey of India, Shillong, write : A 
specimen (Bor 21211) of Cautleya (Scitaminece) 
collected from Naga Hills was studied and its 
identification confirmed at Kew, London, asi 
Cautleya lutea Royle. This provides a few 
more additional characters for this species, viz., 
peduncle 1 -flowered and lip entire with wavy 
margin besides peduncle 6-12-flowered and lip 
2-lobed as described by earlier authors. 

Excitation of Lunar Luminescence by Solar 

Flares 

One of the theories of the origin of lunar 
craters is that they have been formed by the 
impact of meteors on the moon’s surface. If 
that be so then the surface of the moon, 
especially near the craters, should be abundantly 
covered with meteoritic materials. When such 
surfaces are struck by “Solar wind’’ (which 
chiefly consists of protons) caused by solar 
flares, one may expect luminescence of the 
meteoritic material i;.nder the action of the 
proton bombardment. 

Results of laboratory experiments simulating 
the above were reported recently by Derham 
and Geake of the Manchester College of Sciejice 
and Technology. A number of samples of 
meteoritic materials were excited by a proton 
beam of energy about 40 keV. While results 
in most samples were drab, Derham and Geake 
observed that in the special case of the class 
of meteorites known as estatite achondrites- the 
action of proton irradiation was to produce a 


strong red luminescence with peak intensity at 
about 6700 A. 

As the lunar surface is bound to have received 
meteoritic material, including presumably some 
of the above class, it would be of interest to 
examine the luminescence of lunar craters and 
rays in the spectral region between 6500-6900 A. 
Such a study of lunar photography through 
narrow-passband intereference filters centred at 
X 6725 (red) and X'5450 (green) was undertaken 
in the Manchester University Department of 
Astronomy by Professor Kopal and his associate 
who have reported some significant observations 
illustrated by photographs of the moon (Nature, 
1964, 201, 239). 

During the night of November 1-2, 1963 in 
the almost simultaneous photographs of the 
Copernicus-Kepler region of the moon taken 
between 22-35 and 22-42 U.T. with the twO' 
filters, striking enhancement of surface bright- 
ness was shown in the red filter photograph 
of the Kepler area while there was no corres- 
ponding enhancement in the one taken with the 
green filter. On two additional pairs of plates 
taken between 23*00 and 23-08 U.T. the red 
enhancement had subsided almost completely, 
but again was distinctly shown on plates taken 
between 00*20 and 00*35 U.T. (November 2). 

To explain these observed facts Kopal hypo- 
thesizes that the temporary enhancement of 
the Kelper area in the red, observed on the 
night of November 1-2, was caused by the 
luminescence of lunar ground covered by 
meteoritic debris,’ similar in composition to the 
samples which Derham and Geake induced to 
luminescence under proton bombardment simu- 
lating the solar wind. 

Evidences from magnetic disturbances and 
variations in neutron counts on the earth on 
the days of observation, November 1-2, give room 
to suspect that some solar “events” took place 
on those days. If the above explanation is cor- 
rect this will be the first case on record when 
the luminescence of lunar ground can be related 
with specific solar events ; and, incidentally, 
would constitute a proof of the fact that the 
crater Kepler was produced by impact of a stony 
meteorite. — (Nature, 1964, 201, 239.) 
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Echiumine (II) and Lasiocarpine (IV), and (Hi) 
Cyclic diesters from a necine and a dicarboxylic 
acid, e.g., Dicrotaline (V) and Retrorsine (VI). 
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CHART 1 

Necines. — The basic structures of the necines 
are 1 -hydroxymethyl- 1 : 2-dehydropyrrolizidine 
(VII cl) and its 7-hydroxy derivative (VII 5). 
By modifications all the necines numbering 
about eleven are derived. Some of them do not 
have the double bond. 

Of these, the structures of seven of them are 
known with certainty. An individual necine 
may constitute the basic moiety of several 
different alkaloids and thus a small number of 
them produce a large number of Senecio bases. 
For example, retfonecine, the necine from 
retrorsine, constitutes the basic moiety of 30 
known Senecio bases. The striking feature of 
these necines is the interesting catalytic reduc- 
tion which they undergo to yield the correspond- 
ing saturated methyl’ pyrrolizidines. This reac- 
tion was first observed in 1935 in the case of 
retronecine.i- Subsequently this reduction has 
been applied to other necines. Though Senecio 
alkaloids are all esters, there are a few cases 
of necines occurring free. Laburnine [1 
hydroxymethyl- (8 ^3) -pyrrolizidine] (VIII) occurs 
free in the seeds of Cytisus lahurnurrO-^ along 
with lupin alkaloids, which have different chemi- 
cal characteristics. Obviously, there is no necic 


acid in this plant source to effect the needed 
esterification. Incidentally, laburnine represe^^^^ 
the simplest form of the necines. Surprisingly* 
this does not function as a necine in any of 
known Senecio alkaloids but its optical antipode, 
trachelanthamidine (IX) is a true necine. 
Among other necines occurring free may 
mentioned trifoliastrine (VII c) and trif dine 
(VII d) from Crotalaria trifoliastrum and 
goreensine (Vile) from C. goreensisM 



Necic acids. — ^As mentioned earlier the necic 
acids are obtained by alkaline or acid liydro- 
lysis of these alkaloids. Some of them, are 
monocarboxylic and some are dicarboxylic acid:-?. 
Among thirty acids known so far, senecioic and 
scelaratinic acids are the only two occtixaun?! 
free in plants.^ Some of these necic acid:> 
are known to undergo structural changes d.u.ring 
the degradation of these alkaloids. Hence ilu* 
acids isolated from the hydrolysis reactions mav 
not always be the same as originally pre.scii' 
For example, angelic acid, (trons-a, /?-dimeth % h 
acrylic acid) (X), which is found in as man.- 
as eight Senecio bases bound in ester forn. 
isom crises on heating or on treatment 'witl: 
sulphuric acid or with , sodium hydro:x:ide 
yield tiglic acid (cis-a, /3-dime thylacrylic acid 

(XI) . Therefore it is necessary to select Hiv 
degradation conditions for these alkaloids so ;t. 
to isolate the necic acids without affecting tl\r:r 
structure. Angelic acid (C 5 -acid) (X> seen; 
to be common for all the alkaloids belonging' 
to the group of non- cyclic diesters. In tlie com 
of the cyclic diesters, the necic acids ax*e ns?.- 
ally substituted glutaric or adipic acid- 

K^C-C~CoOH 

I! > I ''C-CH-COOH 

H3 C-C-H 

- '^1 

CHART 3 

Senecioic acid (/5;, ^-dimethylacrylie acic 

(XII) has attracted considerable attention 
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connection with the biogenesis of the C 5 -(iso- 
prene) unit in plants. This acid has been con- 
sidered to be the precursor of the isoprene unit 
which polymerises to rubber in plantsi^ and to 
cholesterol in animal tissues.!^ Hobinson sug- 
gested this as the basic precursor of all 
structures based on isoprene including the 
Cr;-aromatic types.i^ Experiments on the 
biotransformation of senecioic acid into 
isoprenoid compounds have been described.^O’^i 
The observation that the acid occurs free in the 
rhizomes of Senecio kcBmipferi (Ligularia 
tussilaginea)^^ supports Eobinson's suggestion. 
However, doubts have been cast as to the general 
validity of this hypothesis, by the observation 
that the acid may undergo degradation to acetic 
acid before incorporation.^^ Mevalonic acid 
has now come to occupy the central place as- 
the unit for producing isopentane derivatives. 
In the Senecio species it is interesting that 
senecioic acid occurs free. The other necic 
acids seem to have the isopentane skeletons 
found in this acid and indications are that they 
are related to this acid in biogenesis. 

Synthesis . — Several of these necines and 
necic acids have been synthesised ; the mono- 
ester alkaloids heliotrine and supinine have 
been reconstructed from their hydrolysis pro- 
ducts. However, the total synthesis of not even 
a single cyclic diester alkaloid has been 
accomplished so far. By small changes inter- 
conversion of one alkaloid into another is 
known. For example, oxidation of tertiary 
amine bases to N-oxides and reduction of 
N-oxides to their corresponding tertiary amines. 

Biological activity . — It has been shown as 
early as 1911 by Cushny-3 that these Senecio 
bases were effective agents in producing liver 
diseases in experimental animals. This specific 
activity distinguishes them from other groups 
of alkaloids, though they vary in degree of 
toxicity and in details of pharmacological action. 
However, some of these bases, e.g., platyphylline 
<XIII) and trachelanthamine (XIV) possessi 
weak atropine-like activity and also produce 
local anaesthesia. 2 - 1 ’25 Some derivatives of the 
necine, trachelanthamidine have been synthesised 
and found to possess useful pharmacological 
properties.2"’2s The p-aminobenzoyl derivative 
(XV a) is as effective as cocaine in producing 
local anaesthesia, and the quinolylamine deri- 
vative (XV 5) has anti-malarial activity. 
Pronounced spasmolytic properties have been, 
attributed to the alkaloid hastacine,26 the 
constitution of which has not yet been estal?- 
lishedf 


Eegarding the relationship between structure 
and biological activity of these alkaloids, the 



Chart 4 


intact ester structure seems to be essential for 
producing liver diseases^Q’SO and this is sup- 
ported by the fact that neither the free necines 
nor the necic acids nor a mixture of both exert 
any such activity. Even the partial hydrogeno- 
lysis of the alkaloid fulvine (XVII) leads to 
an inactive product (XVIII ).3i Platyphylline 
(XIII), which differs from senecionine (XVI) 
by the absence of a double bond in the pyn’O- 
lizidine nucleus possesses no activity and hence 
the presence of the double bond is also indis- 
pensable for the activity. Diesters such as 
lasiocarpine (IV) are more effective than the 
monoesters like heliotrine (III). Compounds 
belonging to the cyclic diester group having 
10 carbon atoms in the cycle are also effective 
agents. Branching of the carbon chain in the 
necic acid part has been proved to be essential 
for the activity. But the presence of an addi- 
tional hydroxyl group or a double bond, a cis 
or a trans configuration at the ethylidenic 
carbon atom and even difference in the stereo- 
chemical configuration of the pyrrolizidine 
nucleus have no effect on their biological pro- 
perties. 



N-Oxides . — The interesting feature of the 
genecio alkaloids is that several of them, o.g.j. 
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heleurlne (I), lasiocarpine (IV), retrorsine (VI), 
trachelanthamine (XIV), etc., are accompanied 
by their respective oxidation products, the M- 
oxides. The occurrence of N-oxides in nature 
is not uncommon. They are formed by easy 
oxidation of the corresponding tertiary amine 
and the oxygen atom is bound to the nitrogen 
by a co-ordinate link, as a result of which 
these N-oxides show large dipole moments in 
benzene solution. They are much weaker 
bases than the corresponding amines. The 
simplest of this class of compounds is trimethyl- 
amine-N-oxide and it is found to occur in the 
milk of cows fed on sugar-beet residues and 
also in marine fishes.-'^^ Recentl 3 ’-, N-oxides are 
also known as microbial products. For 
example, the N-oxides of various alkyl deri- 
vatives of 4-hydroxyquinoline are present in 
the excretion of Pseudomonas vyocyanea.^'^ 
Several of them have been obtained from pjlant 
sources also. The first alkaloid N-oxide to be 
isolated and studied was that of eserine from 
the seeds of Physostigma vejienosum by 
Polonovski and Nitzberg.-^ Subsequently many 
others have been found to occur in plants, as 
for example the oxide of epilupinine, a quino- 
lizine derivative from the seeds of Lupinus 
and also that of N,N-dimethyl lr 3 ^pt- 
amine and its 5-hydroxy derivative from 
Piptadenia peregrina.^^ 

Among the alkaloid N-oxides reported so far, 
a large number belong to the pyrrolizidine 
series. Because of the tertiary nature of the 
nitrogen and strongly basic character, these bases 
seem to form N-oxides readily. About twelve 
of ^em have been isolated from different 
species of Senecio, Heliotropium and Trache- 
lanthus. The first such compound to be isolated 
and identified was trachelanthine (trachelanth- 
amine-N-oxide) (XIX) from Trachelanthus 


The N-oxides are detected by various methods 
as follows : (i) They produce red colour with 
acetic anhydride (ii) silicotungstic reagent 
reacts with alkaloids and their N--oxide.s, where- 
as Mayer test is given only b.y the alkaloids’^** 
and (in) the values of these N-oxides iu 
paper chromatography are almo.st unchanged, 
when butanol-ammonia is used in tlie place of 
butanol-acetic acid, whereas the correspondinu 
tertiary amines have much higher values in 
the basic solvent system. 

Different methods have been employed by 
different workers in effecting the separation of 
these" N-oxides from the corresponding amines : 
they involve different sequences of extraction 
with organic solvents and extraction at increas- 
ing pH levels. Sometimes, taking advantage of 
their easy reduction they are reduced to the 
corresponding tertiary amines and the toia.l 
alkaloids are obtained. Incidentally, this metho* * 
has been used to estimate the quantity of 
N-oxide present in plants. Chromatography ir> 
being used widely in the sepai*ation of both 
alkaloidal amines and amine oxides. *- 

N-Cxides can be easily prepared by oxidisin'', 
the tertiary amines with hydrogen peroxide.-*"' * • 
They are also equally effective in inducing liver 
lesions. The content of amine and amine oxite* 
in Senecio platyphyllus at various stages <j; 
growth has been investigated in detail ! 
Areshkina,-!-* who reported that the amount vd 
N-oxides reaches a maximum just befoir 
flowering and then it goes down and become-, 
the minor constituent, the corresponding amim^ 
being predominant in the seed. These oxicu\s 
ai’e reduced by ascorbic acid although fructr):e\ 
glucose and glycine have no effect. ■* *"»**'> They 
form a convenient oxidation-reducUon sysItMU 
and may play an important role in the metubt?- 
Hsm of plants. 



Chart 6 

korolkovV-‘ Recently, the N-oxide of retro- 
necine (XX) has been found to occur in Crotalaria 
retusa along with other alkaloids, retusamine 
and initchelliiiie.14-98 . nune 


Chlorine compiounds. — Chlorine-con lain i 1 1 ;; 

organic compounds are not many in the pUuit 
kingdorn.-i'^ The earliest to be discovered w;^.' 
the depsidone, diploicin from the lichen, 
Buellia canescens. The well-known aiitibiolii*. 
chloramphenicol, is another example and was 
considered at that time to be extraordinary. 
Now many more are being discovered, part.- 
culariy in the group of polyphenols. Such 
examples are known in the pyrrolizidine grotip 
of alkaloids also. The alkaloid Jaconiise, 
isolated by Manske,'^® from Se^iecio jacohoju, 
has been recently shown to contain chlorine by 
Bradbury and Culvenor^o and the revised 
molecular formula is Mitchelliino 
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C14H20CINOG, isolated from Crotalaria mitchellii 
is another example. 

Conclusion . — As mentioned earlier, the 
importance of the study of cattle poisons and 
herbal medicines is vast for a country like 
India, where life is based largely on agriculture 
and animal husbandry and v/here plants of 
large variety abound. Adequate interest in 
this line of study has not so far been taken in 
this country and there is no doubt a study of 
this problem will be of vital consequence for 
the health and safety of the nation. 
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E phenomenon of discoloured sea-water, 
which owes its origin mainly to a very high 
and localized concentration of marine phyto- 
plankton, has been obser\"ed in various parts of 
the world. Such discolourations may be of any 
shade between red, brown, yellow and green, 
depending upon the causative organism involved. 
Although the term Ted tide’ has often been 
used rather indiscriminately to describe 
discolourations which are not necessarily red 
and may not be of biological origin, the charac- 
teristic red water is caused primarily by the 
dinoflageliates. Various genera like Cochlo- 
diniuni. Gonyaulax, Gymnodinium, Noctiluca 
and PeridiniuT?! have been implicated. 

The study of red water phenomenon is of 
considerable interest not only from the bio- 
logical standpoint, but also due to economic 
reasons since mass mortalities of commercially 
important fish and shellfish have been caused by 
red water outbreaks in diverse geographic 
locations. On the west coast of India, dis- 
coloured W’ater caused by a variety of organisms 
and sometimes associated wdth mass mortality 
of local marine fauna, has been reported from 
several localities f refer Hayes and Austin, 1951; 
Brongersma-Ssnders, 1957 and Subrahmanyan, 
1959 for bibliography). The dinoflagellates 
associated with red discolourations in the coastal 
waters have been identified as Noctiluca miliaris 
<Bhimachar and George, 1950); Gymnodinium 
sp. I Subrahmanyan, 1959): two species of 
Cnchlodininm (Hornell and Nayudu, 1923); and 
an unidentified Peridinian (Hornell, 1917). 
Recently, while participating in the International 
Indian Ocean Expedition Programme, an 
interesting phenomenon of red water caused by 
a different dinofiageliate species was observed 
on the west coast of India. Details are given 
below' : 

On November 5, 1963. while on a collection 
trip on board the Indo-Norw'egian Project vessel 
‘KALAVA’, an extensive patch of red water 
sighted about eight miles north-west of 

• Contiibiition Irenes the Indian (ke'in Biologk.4 Centre, 
l&nakalam. ladla. 


Cochin Harbour. Being a bright sunny day 
with an extremely calm sea, it was possible to 
see rust-red or brick-red water for miles around. 
At our request the Commander, Naval Aix 
Station at Cochin, arranged to send a iow 
reconnaissance flights over the red water area 
that evening and also on subsequent days. The 
purpose of these flights was to get an idea of 
the exact locations, configurations, and the 
spread of discoloured water patches. The Pilots' 
reported sighting a few red water patches along 
the coast, the largest patch being about 
10 miles wide and drifting, in a north-westerly 
direction away from the coast. 

Microscopic examination of the red water 
samples collected that day revealed that the 
discolouration was caused by an extensive 
bloom of Gonyaulax poly gramma Stein — a 
common tropical and sub-tropical dinoflagellate, 
hitherto not recorded from the west coast of 
India. G. polygramma was present in very 
high concentrations and cell counts: of the bloom 
samples using Utermohrs method gave the den- 
sity as high as 11,000,000 cells per litre of sea- 
water. This species presented an almost mono- 
specific natural culture comprising about 99% 
of the total number of organisms present in the 
bloom samples. Other phytoplankton .species 
were very insignificant in numbers and there 
'was a virtual exclusion of zooplanktcrs 
(Table I). 

Except for G. polygramma all the other 
species listed in Table I have already 
been recorded from the west coast of India 
(Subrahmanyan, 1958). Only two species of 
Gonyaulax, viz., G. diegensis and G, scrippsce 
have been included in Subrahmanyan’s list of 
the phytoplankton organisms of the west coast 
of India and none of these have been, known, 
to occur in such high concentrations as to 
cause red water. 

G. polygramma is essentially a warm water 
species and has been reported from many areas 
in the tropics and sub-tropics. It is of common 
occurrence in the Indian Ocean and has been 
recorded from the Gulf of Aden, Arabian Sea, 
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Table I 

Compozition of the red water 


Component organisms 

Cel) count/ litre 

Percentage 

Dinofla(;ellates 

(jcnyaulax polygramma 

10,828,000 

99-00 

Pert d. fti urn steinii 

9,000 

0-08 

J r or otentrum mica^is 

8,U00 

0-07 

Ormthoc reus magnificus 

7 000 

0-06 

Peridinitun crassipcs 

7,000 

0*06 

Pe> zdmium gratiii 

.. 40)0 

0*04 

Peri dim uui / eufagonum 

3,000 

0«03 

Peridiniiim d. pres sum 

20J0 

0-02 

Diatoms 

SceUinoema cost alum 

63 000 

0-57 

Rhtzos- Uni 1 st^liformis 

2,l‘00 

0*02 

Navicula sp. 

2, <00 

0*02 

Corethro'i nystrix 

.. 1,0U0 

0*01 

Nitzt> 'hia seriata 

1,000 

0-Ul 

MICROFLA ^ELLATES - unidenti &e 1 ? 

? 


eastern and southern coasts of Africa, off the 
Maldives and Australia (Wood, 1963). There- 
fore, the occurrence of this species on the west 
coast of India is by no means unique, never- 
theless, its presence in the form of vast mono- 
specific bloom in the coastal waters is certainly 
of interest because of the reported ill-effects, 
of its blooms on marine life. Nishikawa (1901) 
reported that ‘red tide’ caused by G. polygramma 
bloom in the Bay of Agu in Japan was respon- 
sible for considerable destruction of oysters and 
was generally toxic to other organisms. Mass' 
mortality of fish and marine invertebrates near 
Cape Town, South Africa, has been attributed 
to red water bloom of G. polygramma by 
Grindley and Taylor (1962). It is not clear 
from Nishikawa’s account if the mass destruc- 
tion of marine life in Japan was due to actual 
release of the toxic principle by the dinoflagel- 
lates into the surrounding water. In the case 
of South African mortality, however, Grindley 
and Taylor are of the opinion that the death 
of fish and invertebrates was due to lack of 
oxygen in the water which had resulted from 
mass decay of the red plankton and was 
aggravated by the release of decay products. 

Since a number of Gonyaulax species, viz., 
G. tamarensis, G. catenella and G. polyedra are 
capable of producing extremely potent toxins 
lethal to various animal groups as well as to 
human beings, it was decided to test the toxicity, 
if any, in the case of G. polygramma. Attempts 
to raise G. polygramma in axenic unialgal 
cultures in the laboratory had to be abandoned 
due to lack of proper facilities, but it was 
possible to prepare ‘acid extract’ of the cells, 
concentrated from fresh red water samples for 
bioassay. . Procedures for the preparation of 

a 


extract and for bioassay were similar to those 
adopted for G. tamarensis by Prakash (1963). 
A series of toxicity tests were conducted 
on white mice at the Haffkine Institute, 

■ Bombay, and in each case the characteristic 
neurotoxic symptoms leading to death of the 
mice were missing. Based on these observations, 
we are of the opinion that G. polygramma bloom 
off Cochin was non-toxic. No fish or other 
mortality as a result of red water bloom was 
observed or reported from the surrounding 
areas. However, there was some evidence from 
the fishing log of H.V. ‘KALAVA’ that fish 
seemed to avoid the bloom area but appeared 
again in the same area after two days when the 
bloom had drifted away. 

Based on the positions of the various red 
water patches given by Naval aircrafts, we have 
at’empted to determine the average rates of 
isurfa-'^e drift in the coastal water off Cochin 
for the two consecutive days. The general 
direction of wind during the bloom period was 
westerly (270°) and that of the red water drift 
was north-westerly (325°). Table II summarises 
the main meteorological conditions at the time 
of red water bloom and the calculated rates of 
surface drift. 

Table II 

Meteorological conditions at Cochin during red 
water bloom 


Date 

Air Temp. 
(Surface) 

Sky 

Wind speed 
(knots j 

Calcu ated 
drift rate 
(miles/ hr.) 

Max, 

Min. 

Max, 

Mean 

November 4 

31-8 

24*5 

clear 

14 

7 


November 5 

32-0 

23-7 

clear 

11* 

9 

0*67 

November 6 

31*6 

22-7 

clear 

7* 

variable 

0-53 


* Reported calm after 6 p.m. 


Since red water blooms are largely a surface 
phenomenon and winds and currents are 
primary factors governing their distribution, the 
use of aircrafts in locating and regularly follow- 
ing such discoloured water patches over a 
certain time period suggests an interesting 
possibility of estimating the rate and direction 
of the surface water drift. Of course, for a 
more refined estimation the growth potential or 
the generation time of the causative species 
must be taken into account. 

The exact mechanism of the development of 
a monospecific dinoflagellate bloom causing red 
water is not fully understood. Primary factors' 


170 


Effects of Temperature on the Swelling of Compressed Clays 


like light, temperature and nutrients which 
control the production of phytoplankton in the 
iea are not the only necessary conditions for 
■-he estabiishment and subsequent development 
of £ ntonospecifxc bloom. Probably certain other - 
factors or a combination of factors is involved. 
The period of maximum phytoplankton produc- 
tion on the west coast of India is during the 
scu::>V7e5t monsoon months, May-September, 
v/itii production peak occurring in July or 
August (Subrahmanyan, 1959). But most red 
tvater blcoms on the west coast of India have 
been observed during September-November, and 
according to Bhimachar and George (1950) 
tnere appears to be a periodicity in the 
occurrence of such blooms. The obvious 
expianaticn for this periodicity appears to be 
the onset of north-east monsoon. There is also 
a suggestion that during this period water of 
ic’.ver salinity from the Bay of Bengal enters 
the coastal circulation on the west coast of 
incna anc: probably favours development of 
blooms of certain species (Subrahmanyan, 1960). 
u'hlle certain dinofiagellate species are known 
to require a discrete mass of water of relatively 
iow salinity for their growth, it does not imply 
that salinity difference is the sole requirement 
tor the development ‘ of a monospecific bloom. 
u.ac oratory studies on dinofiagellate cultures have 
provided some clues to what makes the 
wa.er pnysiologically suitable for growth, 
out "his 1 $ still a veiw open question 
and more work is needed in this field. Hydro- 
grtphic information from the west coast of 
india, particularly that concerning the origin 
and characteristics of the coastal water masses, 
IS at present too sketchy to put forward a 
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reasonable hypothesis. A study of the physio- 
logical ecology of the causative organism in 
relation to physical and chemical characteristics 
of the coastal waters would be a right step 
towards understanding the phenomenon of 
blooms causing red water. 
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EFFECTS OF TEMPERATURE ON THE SWELLING OF COMPRESSED CLAYS 
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^O^IPRESSED CLAYS exibit appreciable swel- 
.ixng when the pressures under which they 
nave been compressed are decreased. The swel- 
nng aoes not fo.iow the exact theoretical reiation- 
■-.-Pf which would be predicted with 'the aid 
me ^ Gucy-Chapman theory (Bolt, 1956 ; 
u — n Tne swelling is influenced by the 

tne ^dxflu.-eG double-layer formation 
.he particles and the physico- 

cnaractu-risiics of the fluid present 
. .i.e pores of a emy sample (Barshad, 


1949; McEwan 1948; Grim, 1962; Kaul, 1963). 
Temperature variations alter the extent of thei 
diffused double-layer formation, the physico- 
chemical constants of the fluid (dipole moment, 
dielectric constant, and viscosity) and the 
structural configuration of the water molecules 
m the adsorbed layers around the clay particles. 

Three types of clay minerals : kaolinite, illite 
and montmorillonite, which represent the three 
major groups into which clay minerals are 
divided, have been used for study. X-ray 
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identification indicated a high degree of purity" 
(Kaul, 1963). These clays were fractionated 
and only particles finer than two microns in 
size were used. . They were converted into Na- 
saturated forms and the concentration of salts 
within the pore water was reduced to 0-01 N 
NaCl by repeated washings with distilled water. 

The samples were compressed in brass rings 
allowing drainage of pore water from the top 
and bottom of the samples through porous stones. 
The loads were increased in steps using a con- 
solidation frame, to a maximum pressure of 
64,000 Ib./s.ft. The samples were kept saturated 
during this process by immersing in a small 
container containing water having the same con- 
centration of salts as the pore water in the 
samples. The temperature of this container 


could be maintained at "the desired value. The 
samples were allowed to swell by reducing the 
pressure in one step to 16,000 Ib./s.ft. and 
allowing the samples to swell as much as posi- 
sible. When the swelling under this pressure 
was completed the samples were unloaded to 
4,000 Ib./s.ft. and again allowed to swell. The 
swelling measurements were recorded with the 
aid of a dial gauge to an accuracy of 0*00015". 
fn Figs. 1 to 3 the swelling is plotted in 
terms of “Swelling index’’ (which is the ratio 
of the increase in the thickness of the sample, 
A H, to the height of the solids, within the 
sample) against the logarithm of time. 

The swelling time plot can be divided into 
three stages as under : 
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Fig. 1. Swelling Curves of Na-Kao Unite 
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Fig. 3. Swelling i^urves of Na-Montmorillonite 


I. The initial sudden expansion which takes 
place in less than 1/TOth of a minute. This 
seems to be mainly a result of the rebounding 
of the clay particles when the pressures are 
released and could be a sort of ‘elastic recovery’ 
(portion AB in Figs. 1 to 3). 

II. The swelling due to the electro-chemical 
forces of the diffused double-layer formation 
around the clay particles (portion BC in 
Figs. 1 to 3). 

III. A gradual adjustment between the 
particles which takes place at a decreasing rate 
(portion CD). 

A major portion of swelling exihibited by 
kaolinite is completed within stage I. The 
kaolinite has particles of larger dimensions than 
the other two types of clays. During com- 


pression these get bent to a greater e 
the particles of illite and montmorilh 
elastic recovery is thus felt to a grea 
At higher temperatures this recovery i: 
by a small amount. 

The swelling during stage II, d' 
repulsive forces of electric double la: 
the particles, is of greater magnitude 
morillonite clay than for illite and fo 
it is insignificant. The temperature < 
the same order. For illite the total 
the same for all of the testing tej 
whereas the rate of swelling during 
is increased with an increase in tlie te 
In the case of montmorillonite the ra* 
ling as well as the magnitude of 
swelling is increased with an increase 
rature (Table I). 


- . Table I 

InHuence of temperature on the three stages of swelling (pressure acting 
samples is 16,000 lh,/s4t.) 


Clay type 


Kaolinite 


Illite 


Montmorillonite 


Temperature 
(® C.) 


30 

50 

70 

10 

40 

60 

10 

40 


Stage I 

(Change 

in 

swelling 

index) 


•040 

•044 

•048 

•020 

*028 

•032 

•016 

•020 


Swelling 


Stage II 


(Change Time needed for 
the completion 
swelling of tMs stage 

index) (minutes) 


•008 

•008 

•008 

•056 

•048 

•044 

•128 

•194 


1 

1 

1 

50 

7 

2 

2000 

lOfkO 


St 


(Ct 
swe] 
per I 
tiir 
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An increase in temperature causes an increase 
in the repulsive forces between the clay particles 
as calculated from the Guoy-Chapman theory. 
The structural regularity of the adsorbed water 
molecules around the clay particles decreases' 
with an increase in temperature causing a 
greater freedom of movement (Martin, 1962; 
Kaul,1963). Montmorillonite, due to high base 
exchange capacity and a high specific surface 
area, has a greater development of diffused 
double layers and adsorbed water layers around 
its particles. Consequently, the temperature 
effects are felt to a greater degree in this type 
of clay. 

In the final stage of swelling, the rate of 
swelling (when plotted on a logarithmic time 
scale) is a straight line. This rate decreases 
with time but the process of adjustment con- 
tinues for a considerable time. The slope of 
this line is not affected by temperature variations 
in the case of kaolinite and illite. Steeper 
slopes are observed for higher temperatures in 
the case of montmorillonite. During this stage 
there is a continuous adjustment between the 
particles into a stable configuration. The 
adsoi'bed water layers around the clay particles 
hinder this adjustment. With increase in tempe- 


rature the structural regularity of the adsorbed 
water decreases and thus adjustments at a 
greater rate are possible. 

The effect of temperature on swelling is thus 
considerable in the case of montmorillonite clay 
mainly because of an increase in the repulsive 
forces between the particles and a decrease in 
the structural regularity of the adsorbed water 
layers around the particles with an increase in 
temperature. In the other two types of clays 
studied the effects of these two factors are not 
felt to ^ considerable degree due to their having 
low base-exchange capacity and lower specific 
surface area. 

Thanks are expressed to Mr. R. N. Dogra, 
Director, and Prof. R. J. Cornish, Head of the 
Civil Engineering Department, for their help 
and interest in this research. 
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LETTERS TO THE EDITOR 


CHEMICAL COMPONENTS OF 
ALECTRA PARASITICA 

Alectre pctroisiticcL var. chitrciJcutensis is a. 
parasitic plant, belonging to the family of 
Scrophulariaceas and it grov/s on the roots of 
Vitex negundo. It is 8-9" in height and bears 
small yellow flowers. Its rhizome is turmeric 
yellow in colour, which becomes dark brown 
on drying. It is found all round the year at 
Chitrakut, Banda District of Uttar Pradesh. 

This plant has been used in the Ayurvedic 
system of medicine for over a long period for 
the treatment of various skin diseases, especially 
leprosy. However, it has been botanically iden- 
tified and named only recently. Recent clinical 
trials have shovm that the mature rhizomes in 
the form of dried powder are useful for treat- 
ment.'J Since the chemical study of this plant 
has not been carried out earlier, it has now been 
taken up using both the flowering stems and the 
rhizomes that were collected from Chitrakut 
(Uttar Pradesh).^ 

The flowering stem collected in April 1963 
and air-dried (50 g.) was extracted with hot 
ethanol and the extract concentrated to a small 
volume when a colourless crystalline solid 
separated. It was filtered and tvhen crystallised 
from methanol, it separated as colourless fine 
needles, m.p. 163-65°. It is readily soluble in 
water, less soluble in alcohol and insoluble in 
ether. Its melting-point, elemental analysis and 
properties agreed with those of mannitol. The 
identity was confirmed by mixed melting-point 
and the preparation of its acetate, m.p. 124-25°, 
agreeing with that of mannitol hexaacetate. The 
alcoholic filtrate on concentration yielded a 
thick syrup, which was dissolved in minimum 
quantity of ethanol and cooled in ice. Some 
more quantity of mannitol was obtained. Total 
yield 1*5«T of the air-dried stem. 

The dried rhizomes (100 g.) were powdered 
and extracted successively with petroleum ether 
(60-80°), chloroform and then w-ith ethanol. 
The petroleum ether extract yielded an oily 
residue, which answered the colour reactions 
characteristic of carotenoids. As the quantity 
was small, it was not investigated further. 

The chloroform extract gave a red crystalline 
substance. It was insoluble in water and most 
of it dissolved in aqueous sodium carbonate and 
sodium hydroxide. It was stirred wnth aqueous 


sodium carbonate (5%), filtered and the filtralc* 
acidified with dilute acetic acid. The precipi- 
tated orange-yellow solid was filtered and oii 
crystallisation from benzene, it separated ar» 
orange-yellow needles, m.p. 210-12°. Yichi 
2*0%. The pigment was sparingly soluble in 
ether and fairly soluble in ethanol, benzem* 
and chloroform. It gave a red colour wilii 
alcoholic ferric chloride. It dissolved in con- 
centrated sulphuric acid with an intense blut* 
colour and on boiling a solution of it in acetic 
acid with concentrated hydrochloric acid, a vioU*t 
colour was produced. Antimony trichloride in 
chloroform solution produced a green colour 
which changed to blue. All these colour 
reactions indicated that the pigment was caro- 
tenoid in nature and was an acid. The melting- 
point, properties and analytical data suggested 
that it may be azafrin, which was isolated 
earlier from the roots of Escohedia scubrifolUi 
and E. linearis,^ It had absorption maxima at 
428 and 458 m/^, which are characteri.stic of 
azafrin. Its infra-red spectrum in KBr showed 
bands at 3571 cm.'^ (OH), 1675 cm." ^ (C = O of 
a, ^-unsaturated acid),: 1538, 1582 and 1613 cm. * 
(conjugated double bonds) and 975 cm."* (Iranr. 
C = C). Final confirmation was obtained by 
direct comparison of the pigment with an 
authentic sample of azafrin, kindly supplied l)y 
Prof. R. Kuhn of Max-Planck Institute, Heidel- 
berg and the mixed melting point was 
undepressed. This sample also gave apprcciabU’' 
red colour with alcoholic ferric chloride. TJu' 
methyl ester, prepared by using methyl iodidf, 
acetone and potassium carbonate, melted at 
191-93°, which agreed fully with that of azafrin 
methyl ester. 

The carbonate insoluble fraction was small 
in quantity and on chromatography over neutral 
alumina using choroform separated into thre(' 
fractions and each of them gave the colour 
reactions for carotenoids. As the yield w'a.s 
very poor, further work on these fraction .s 
could not be done. 

' The ethanolic extract of the rhizomes was 
concentrated and allowed to stand at room 
temperature overnight. The separated solid on. 
crystallisation from methanol yielded colourleSvS 
needles, m.p. 165-66,° which were found to bo- 
identical with mannitol isolated from the flower- 
iug stem. The filtrate was treated with e?(ce5S 
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ether, when a thick syrup was precipitated from 
which more of mannitol was -obtained as 
described earlier. Yield 1*5%. 

It therefore appears that azafrin and 
mannitol constitute the major components of 
the parasitic plant, Alectra parasitica. Whether 
they are responsible for the curative properties 
of the plant is under investigation. 

Our thanks are due to Prof. R. Kuhn for 
an authentic sample of azafrin. 

Dept, of Chemistry, T. R. Rajagopalan. 

Delhi University, T. R. Seshadri. 

Delhi-6, February 20, 1964. 

* Kindly supplied by Dr. C. Dwarakanath, Adviser 
in Indigenous System of Medicine, Ministry of Health, 
Government of India, New Delhi. 
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CHEMICAL COMPONENTS OF THE 
STEM BARK OF CASSIA FISTULA 

Extraction of the powdered stem bark of 
Cassia fistula'^ first with petroleum ether 
removed most of the waxes and resins and 
yielded no crystalline products. Subsequent 
extraction with acetone or ethyl acetate gave 
only one crystalline component, optically 
inactive, m.p. 245-247° (d.) after several 

crystallisations from ethyl acetate-petroleum 
ether (ten times). Its molecular formula 
worked out to and it gave the follow- 

ing colour reaction : a greenish-blue ferric 
colour in alcoholic solutions ; a red colour which 
deepened on warming with alcoholic hydro- 
chloric acid and a cherry red colour with vanil- 
lin and hydrochloric acid. On acetylation using 
acetic anhydride and pyridine, it gave a penta- 
acetate, m.p. 172-73°, a trimethyl ether, 

m.p. 158-59° and a trimethyl diacetate, 

m.p. 132-34°. Oxidation of the trimethyl ether 
with potassium permanganate gave anisic acid 
and 2-hydroxy-3, 4-dimethoxy-benzoic acid as 
its methyl ester, m.p. 75-76°, confirmed by a 
mixed melting point determination with a 
sy<nthetic sample of methyl-2-hydroxy-3, 
4-dimethoxy benzoate. These experimental 

results establish its constitution as racemic or 
meso-3, 4, 7, 8, 4'-pentahydroxyfiavan. A com- 
parison of the properties of this component with 
terracacidin isolated by Clark-Lewis et at- 
possibly show that both are identical except for 
their difference in optical activity. This has 
prompted us to. designate this new component 


as ‘‘Fistucacidin”, obtained pure and in a 
crystalline state compared to terracacidin. 
Fuller' details would be published elsewhere. 

One of the authors (T. V. P.) conveys his 
thanks to the C.S.I.R., for the award of a 
research fellowship. 

Dept, of Chemistry, V. Venkateswarlu. 

Andhra University, T. V. Padmanabha Rao. 

Waltair, January 30, 1964. 
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RESACETOPHENONE-OXIME AS A 
REAGENT FOR DETECTION OF 
COBALT AND SEPARATION OF 
COBALT FROM NICKEL 

Resacetophenone-oxime has been suggested for 
the detection and determination of cop per, i '2 
iron (III) 3 and nickel.^ It was thought necessary 
to investigate further application of the reagent 
for the detection of cobalt. 

Resacetophenone-oxime is prepared by reflux- 
ing resacetophenone in alcoholic- solution with 
hydroxylamine hydrochloride. The oxime was 
recrystallised from ethyl alcohol, 198° C. 

A 0-2% solution was prepared by dissolving 
0*2 gm. of oxime in 10 ml. of alcohol and dilut- 
ing to 100 ml. with distilled water. The solution 
was stored in amber-coloured bottle. 

Detection of cobalt . — It was observed that 
cobalt does not react with the reagent in acidic 
medium but gives yellowish-brown colour in 
ammoniacal medium (pH 7-11). If the con- 
centration of cobalt is very low, pale yellow 
colour is obtained. The addition of dilute solu- 
tion of sodium hydroxide also gives- similar 
result with cobalt and reagent. The results 
obtained in ammonia and ammonium acetate 
medium are far more satisfactory. The colour 
is stable even if excess of ammonia or sodium 
hydroxide is added but fades on addition of 
concentrated mineral acid. 

Recommended procedure for Spot Test — A 
drop of test solution is placed on the spot plate,, 
followed by 1-2 drops of 10% ammonium, 
acetate, 1 drop of dilute ammonia (4-6 N) and. 
2 drops of reagent. (The addition of ammonium 
acetate prevents the precipitation of cobalt 
hydroxide.) Yellowish-brown or yellow colour 
develops immediately depending on the. concent 
tratipn of cobalt, 
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Sensitivity: l-2iug. of Co. 

Concentration limit : 1 in 1,00,000. 

Separation of cohalt from nickel using ike 
reagent^ — Nickel^ gives greenish precipitate with 
the reagent in slightly acidic buffer medium 
whereas cobalt gives brown or yellow colour in 
alkaline medium. Hence cobalt can be separated 
from nickel with this reagent. 

Recommended procedure for separation and 
detection of cobalt in presence of nickel. — The 
solution containing nickel and cobalt (in the 
form of chloride or sulphates) is treated with 
5 ml. of 10% ammonium acetate followed by 
1-2 drops of dilute ammonia (4-6 N) and excess 
of reagent (0-2%) until there is no more 
precipitation of nickel. The solution containing 
the precipitate is heated to boiling and filtered. 
The filtrate is made distinctly alkaline with fe-w 
drops of ammonia (or NaOH). The appearance 
of brown or pale yellow colour indicates the 
presence of cobalt. Thus resacetophenone- 
oxime can be advantageously used to separate 
and detect cobalt in presence of nickel in 
qualitative analysis. 

The author is thankful to Dr. S. Siddappa for 
his keen interest and encouragement in this 
work. 

Dept, of Chemistry, S. G. Kadarmandalgi. 
KarnatakJpTniversity, 

Dharwar-3, November 30, 1963, 
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EFFECT OF TESTOSTERONE 
PROPIONATE ON BONE GROWTH 
IN VITRO 

In organ-culture experiments using chick- 
embryo-bone rudiments it has been shown that 
insulin,! cortisone, 2 and estrogen^ have a 
marked effect on the growth rates of bones with 
demonstrable histological changes in the 
cartilage cells. The male hormone testosterone 
is capable of promoting growth in patients of 
pan hypopituitary dwarfism, by stimula’ing the 
tissues including epiphyseal cartilage.^ Simpson 
et al.5 have reported that tes'osterone a''celerated 
growth induced by the pituitary growth-hormone 
in hypophysectomized rats. Studies by 
Rubinstein and Solomon^ and of Kochakian and 


EndahH have shown that large doses of testo- 
sterone propionate to young rats depressed growth 
while in much smaller doses, the rats responded 
with increased body weight and length of bone. 
However, it is not possible to conclude from the 
in vivo experiments whether the action of 
testosterone is due to a. direct effect on the 
growth of cartilage, an indirect action through 
its effect on some other hormones or due to 
general impact on metabolism of the whole body. 
The present report describes our experiments 
on the effect of testosterone on bone growth in 
vitro of embryonic chick-bone rudiments 
cultured according to the watch glass method 
of Fell and Mellanby® and it is shown that 
testosterone propionate has direct effect on the 
growth of bones. 

The femur, tibia and humerus of 7 days old 
chick-embryos were dissected under a binocular 
microscope, one limb used as control was. 
cultivated in a medium without testosterone 
propionate, while the other limb bones were 
treated with the test, hormone. Testosterone 
propionate (Tes'oviron preparation of Schering) 
was added to the nutrient plasma, mixed well 
and used for cultivation ' he bone rudiments 
in the experimental samjt^xes. Within 2 or 3 
days the rudiments were transplanted in fresh 
clot. Growth measurements were done at the 
beginning, before every transplantation and at 
the end of the culture, by drawing the projected 
images of the bones on paper using an Edingher 
drawing apparatus. The to'.al area was 
measured by means of a planimeter. 

■ Three concentrations of testosterone pro- 
piona’e were studied and the results (mean of 
12 different experiments) summarised in Fig. 3 
It may be seen that at the higher concentra- 
tions l*2i4mg. or 0*125 mg./ml. testosterone exhi- 
bited a definite inhibiting effect on the growth 
as compared to controls. During the earlier 
stages of testosterone treatment, the highest 
concentration used 1*25 mg./ml. showed more 
inhibiting effect than the lower concentration 
0*125 mg./ml. Thus at the time of the first 
transplantation 2 days afer the beginning of 
the experiment, the untreated bones had an 
average area of 3*9 sq. cm. while those . treated 
with 1*25 mg./ml. testosterone had only 3*65 
sq. cm. and those treated with 0*125 mg./ml. 
had grown to 3*85 sq. cm.; however almost 
equal inhibition was apparent at both con- 
centrations at the end of 7 days. Contrary to 
the^'e above experiments, bones treated with 
0*0125 mg. testosterone/ml, proved to be 
sHghtly stimulatory (Fig. 2) . This is in 
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EFFECT OF TESTOSTERONE PROPIONATE ON THE GROWTH 
OF CHICK-LIMB-BONE RUDIMENTtIN CULTURE 



- exPEftIMENTAt OAVi / 

>.- >» CONTPOt 

FIG. 1. Mean of the growth of the bones (12 expts.) 
in sq. cm. with different concentrations oi testosterone 
propionate in the nutrieut pla ma, plotte against number 
of days of incubation. 

agreement with the in vivo observations that 
testosterone injected in low concentrations^ 
(less than 25 micrograms per day) in young 
male rats stimulated body growth and bone 
length whereas large doses regarded growths 

Histological examinations of the sections of 
bones stained with ha3matoxylin and eosin 
showed no marked changes between the con- 
trols and treated ones excepting that the 
testosterone-treated bones were less basophilic 
than the controls. Staining with toluidine blue 
for meta^hromasia showed that there was con- 
siderable loss of metachromatic staining 
material in the hormone-treated bones, compared 
to controls. It would appear from the results 
of the present study that the effect of 
testosterone on bone growth is direct, slightly 
stimulatory at very low concentrations but 
definitely inhibitory at high concentrations. 
Preliminary experiments consisting of treatment 
of lysosomal particles of normal rat liver with 
testosterone resulted in the release of the 
enzymes acid phosphatase and cathepsin indi- 
cating that the mechanism of action of 



Fig. 2. Project-j] images of frmur from chickem- 
brj-os culnvated wiih nd with mt testosterone pDpionate 
aft‘r^« day^ in culture. Top to b.>ttom, 0‘0l?o mg./ml. 
0*1^ ra»/ivl. and l'2> of tie hormone treated 

A, B and C are controls and A', B' and L' are experi- 
ment d samples. «. 

testosterone on the bone cartilage was similar 
to that ascribed to ex ''ess vitamin A in similar 
experiments reported by Fell et al,^ 

Dept, of Pathology, P. g. Saralamma. 

Medical College, S. Krishnamurthy. 

Trivandrum, M. Thangavelu. 

Kerala State, November 16, 1963. 
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A BATH OF SYNTHETIC «SAND’» FOR 
MICRO-KJELDAHL DIGESTION 

Some Clinical Laboratories which handle a 
vaiiety of Sera keep on to the micro-Kjeldahl 
procedure for estimation of serum proteins. 
The distillation itself is most convenient for 
dealing with a series but the preparation of 
protein digests over a gas flame is often a 
matter of annoyance because of the erratic 
behaviour of micro-burners fitted to conventional 
digestion racks. If a '^sand’^-bath could be 
contrived to contain instead of sand a material 
which would uniformly distribute the heat of a 
single bunsen burner and maintain at the same 
time a temperature at about the boiling point 
of sulphuric acid, we should expect digestion 
to proceed smoothly in tubes without the need 
for constant supervision. 

For the past four years, a flat metal dish, 
13-5 cm. in diameter containing about 150 g. of 
carborundum abrasive powder grit 80' to a 
depth of 1 • 5 cm. has been in continuous use as 
“sand”-bath for digesting twelve samples at a 
time with the aid of a Meker burner giving 
30 mm. diameter flame or two standard sized 
bunsen burners. Of the metals tested, only 
stainless steel has proved suitable as container 
for the hot carborundum powder. Iron, copper 
and aluminium dishes get perforated within a 
few hours of heating. 

Pyrex test-tubes, 6" x 34", are satisfactory for 
digestion. The tubes are inserted through holes 
in a plate held horizontally at a distance of 
10 cm. from the plate. A short, thick glass rod 
with a bulbous end and bent in the shape of 
an L serves as a condenser when inserted into 
the tube. 

The following procedure has been used for 
the estimation of serum proteins. Serum 

0- 5 ml. is pipetted into 9-5 ml. of 22*2% sodium 
sulphate solution kept in a conical centrifuge 
tube. Immediately after mixing the contents, 

1- 0 ml, is pipetted into 6" x 34" Pyrex tube for 
micro-Kjeldahl digestion. After allowing the 
rest of the solution in the centrifuge tube to 
Stand for some time, 3 ml, of ether ?p:e added. 


The tube is shaken for 30 seconds and centri- 
fuged for 10 minut<^ at 3,000 r.p.m. With the 
upper end' closed with the finger, a 1 ml. single 
mark pipette is inserted along the side to pierce 
the globulin cake and enter the albumin layer. 
The finger is released and 1 ml. of albumin 
{solution transferred to a Pyrex tube for 
digestion. 

Into each tube containing the albumin and 
globulin solutions are placed two glass beads, 
0-5 ml. cone. H^SO.^ and one drop of 5% aqueous 
CuSO^ solution. After placing on the bath, the 
tubes are*' kept shaken for a minute or two. 
The preliminary shaking is necessary because 
there is the risk of undue frothing and spurting 
occurring within the first three minutes of dige.s- 
tion. The solution clears in 25 minutes but the 
digestion should be continued for 50 more 
minutes. The tube is removed and kept for 
5 minutes to cool. The condenser is withdrawn, 
after washing with 5 c.c. of water and the tube 
shaken to dissolve the digest which tends to 
cake. The digest is now ready for micro- 
Kjeldahl distillation. 

The stainless steel bath containing carborun- 
dum grains has proved very satisfactory in use. 
Incidentally the suggestion is given that it 
might be worthwhile replacing with stainlcs.s 
steel the bottom plate of conventional copper 
clad, gas-heated ovens in order to give them a 
really long lease of life. 

Dept, of Biochemistry, A. N. RamanatiiaN'. 
Stanley Medical College, 

Madras-1, September 6, 1963. 


THE FIRST RECORD OF SMALL FLAKE- 
TOOLS AND POLISHED STONE CELTS 

IN KANGRA DISTRICT, E. PUNJAB 

In 1958 the senior author initiated through the 
Geological and Mineralogical Research Com- 
iiiittee, C.S.I.R. (under the Chairmanshii^ ''if 
Dr. D. N. Wadia) a research project : “Explora- 
tions ior the Remains of Early Man in India’’. 
I,s objective was to survey the Shivaliks of the 
East Punjab, the Karewas of Kashmir, tho 
Narmada valley and the. Kurnool region of 
South India in order to bridge the inexplicabUi 
lacuna— the complete absence of the physical 
remains of man more primitive than Homo 
sapiens. 

The work was first commenced under the 
direction of the senior author by Dr. E. Khan, 
and is being continued by Dr. G. C. Mohapatra.’ 
As a member of the project. Dr. Khan brought 


Letters to the Editor 


179 


No. 6 

March 20, 1964 

to light a rich assemblage of Shivalik vertebrate 
fossils,' accounts of which have been published 
in a series of five articles under the general 
heading “Kecent Finds of Shivalik Vertebrates'' 
(Sahni and Khan, 1961). In addition, various, 
accounts have been published by these authors 
(1963) on certain important aspects of the 
geology and structure of the area. 

In course of field investigations carried out 
by the junior author under the above project 
(during October-November 1963) certain 
important finds were made and are dealt with 
in this note. Prior to these discoveries only one 
prehistoric culture, i.e., the Lower Palaeolithic 
Sohanian was known from East Punjab. A vast 
span of time between the Lower Palaeolithic 
and the Protohistoric Harappan cultures had 
remained unaccounted for. Therefore, pre- 
historians who tried to establish an India- wide 
correlation of lithic cultures and their chrono- 
logical sequence presumed that the evidence 
available in Western Punjab extended across 
the political border. Despite this, the gradual 
development of prehistoric cultures in the order 
in which they appear in other parts of India, 
could not be worked out in East Punjab. This' 
problem has been partly solved by the present 
discovery of a large number of small fiake- 
implements and polished stone celts accompanied 
by ring-stones from the Dehragopipur Tehsil of 


Kangra District. Typo-technologically these two 
groups of implements are to be placed betw^een 
the Lower Palaeolithic and the Harappan cul- 
tures. This considerably reduces the gap 
mentioned above. 

In course of the present field investigations, 
which included excavation of two trenches on 
Terrace 3 at Dehra, about five hundred Lower 
Palaeolithic Sohanian pebble artifacts were also 
collected at Nand, Chambaghat, Phera, Sunnet, 
Dehra, Bari, Maleta, Baughta and Sirha situated 
on the Beas, and at Guler, Haripur, Bangoti, 
Ror, Dibber and Jakkar in the valley of the 
Banganga, a tributary of the Beas. 

The neighbouring fields on Terrace 1, 2 and 
3, near the site excavated at Dehra, yielded a 
large number of Sohanian implements. A 
polished celt (Fig. 1) was found on Terrace 3 
and a fossil tortoise bone (Clossochelys 
atlas) on Terrace 1. The latter is apparently 
derived from the adjoining Shivalik jrocks. 

About ten miles to the north-east of Dehra, 
in the valley of the Banganga near Haripur- 
Guler, Sohanian implements occur on the surface 
of Terraces 1 to 4. On Terrace 4 at Ror (left 
bank of the Banganga), about three and half 
miles downstream of Haripur bazar, thirty-one 
polished stone celts made of softish shale 
(Figs. 2 and 5), half of a ring-stone (Fig. 6) 
and ovei' one hundred specimens of small chert 



FIGS. 1-12. Polished Celts and small Flake-Tools from Kangra District 
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flake-implements (Figs. 7-12) were picked up. 
Implements occur all over the terrace up to its 
fringe where the villages of Dibber and Bhatoii 
are situated. 

Apart from bringing to light the two lithic 
industries so far unknown in this area, the 
present field investigations have broadened our 
sphere of information regarding the Sohanian 
industry of East Punjab concerning which our 
knowledge was somewhat meagre. In a collec- 
tion of five hundred specimens belonging toi 
this industry not one recalls, even faintly, the 
peninsular handaxe or coup-de-poing technique. 
Therefore, the whole problem relating to the 
presence of a handaxe-cleaver culture in the 
Punjab, specially in its eastern half, needs 
reappraisal in the light of the present data. 
Department of Geology, M. R. Sahni. 

Punjab University, G. C. Mohapatra. 

Chandigarh, December 21, 1963. 


1. Sahni, M. R, and Khan, E.. Research Bulletin 

{Al.S.) Pun' ah University^ 12, Pts III-IV, 1961, 
pp. 253-61 and 263-68. 

2. — , Curr. Sci., 1963, 32 (1), 23. 

3. — , /hid, 1963, 32 (2), 77. 


ON THE AGE OF SOME CLAY 

DEPOSITS IN BIRBHUM DISTRICT 
WEST BENGAL 

Recent investigations in Birbhum District, West 
Bengal, have brought to light several new clay 
deposits which can be classified, according to 
age, under the following heads : 

1. Kaolin type formed by alteration of 
felspars in Archaean granitic terrain. 

2. Upper Gondwana clays. 

3. Tertiary clays. 

Clays of group (1) occur as lenticular 
deposits south of Suri over a stretch of six 
kilometres. These 'days are white, non-plastic 
and ^on'ain admixtures of fine grains of quartz 
and flakes of mica and do not persist to depth. 

Clays of group (2) are located over a stretch 
of four kilometres extending from Harms danga 
to Kendpahari and are interbedded with 
sandstones (Dubrajpur beds) which are of 
Upper Gondwana age since plant fossils of 
species belonging to Ptilophyllum and Tceniop- 
teris have been identified in them. The clays 
are non-plastic to semi-plasUc and white to 
dull grey with sandy intercalations. 

Clays of group (3) occur over an area of 
forty square kilometres beneath an overburden 
of grit' y ferruginous sandstone, laterite or older 
alluvium. The maximum thickness of clay 
beds is proved to be over twenty metres in 
MakMuinnagar, Drilling in the area has shown 
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that the clays are underlain by the Rajmahal 
Traps. Their Tertiary age is confirmed by 
microfossils in them. 

Geological Survey of India, C. Karunakaran, 
Calcutta, October 12, 1963. M. G.. Rao. 


A NOTE ON THE HELMINTH 
PARASITES OF THE BLACKBUCK 
(ANTILOPE CERVICAPRA) 

The helminths that have been reported from 
blackbuck are Moniezia expanse,^ M. trigiono-- 
phora;- Trichuris cerxncapra,^ Hcemonchus 
contortus,^'-^ Ostertagia circumcinacta, O. trifur- 
cata, Trichostrongylus retortoeformis^ T. axci, 
T. colubriformis, T. vitrinusp T. probelurxis, 
Camelostrongylus mentulalus and Nematodirus 
spathiger.^ This note reports the occurrence of 
trematodes, among others, from this host 
encountered during the course of a survey of 
helminth parasites, apparently for the first time. 

A female blackbuck, belonging to the State 
Zoological Garden at Barang (Orissa) which died 
on 3rd May 1963, was examined for intestinal 
helminths and 27 amphistomes and 15 nematodes, 
assignable to five species were encountered, viz., 
6 specimens of Carmyerius gregetrius (Loess, 
1896) from rumen, 5 specimens of Paramphi^ 
stomum gotoi Fukui, 1922, 5 male and 9 female 
specimens of Hcemonchus contortus (Rudolphi, 
1803) from the abomasm, 16 specimens of 
Homaloga^ter palonice Poirier, 1883 and a 
female Trichuris sp. possibly related to 
T. cervicapra, Kreis, 1935, from the cecum. 

Most of these parasites are known to occur 
in the domeslic ruminants in North-East India, 
and their presence in a wild host indicates that 
blackbucks, under natural conditions, may 
serve as a reservoir host. 

Graceful acknowledgements are due to 
Dr. S. Willmott, Director, Commonwealth Bureau 
of Helminthology, for supplying the concerned 
literature, and to Mr. L. N. Acharya, Veterina- 
rian of the Zoo, for supplying the material. 
Parasitologist (Veterinary), M. M. Patnaik. 
Bhubaneswar- 3, September 16, 1963. 
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- 'HOiLUSCS AND POLYCHAETE 
.WORMS CAUSING DAMAGE TO THE 
‘^fipI^LE OYSTER, CRASSOSTREA 
:Cf^PHOIDES (SCHLOTHEIM) 

Some molluscs and polychsete worms are known 
to cause extensive damage to oysters all over 
the world. During the study of the biology of 
the oyster Crassostrea gryphoides from an 
03 ^ster farm near Bombay, three molluscs and 
Polychaste worms were observed to cause 
damage to the oysters in the farm. 


noted from the internal faces of shells where 
they form mud blisters (Fig. 3). The first one 
was even observed swimming in the shell 
cavities of some oysters. The worm Polydora 
has been known to cause extensive damage to 
oysters elsewhere.-'^"^ However, this worm has 
not been observed to be of any consequence in 
the case O. (C.) madrasensis.- 
Department of Zoology, V. S. Durve. 

Institute of Science, 

Bombay, September 25, 1963. 



Figs. 1-3 

The ' Gastropod, Thais carinifera (Fig. 1), 
belonging to the family Muricidae, was observed 
devouring the spat. Though the author himself 
did not observe it feeding on the adult oysters, 
the owner of the farm has stated having seen 
T. carinifera rasping away bits of shells from 
the gaping end of the adult oyster and devour- 
ing its meat. It may be mentioned in this con- 
nection that T. hcemastoma has been known to 
cause damage to Florida oysters.^ Pelecypods, 
Brachyodontes karachiensis Nelvill and Modiolus 
striatulus Linn., were also seen on the oyster 
farm. The former was often found to bore in 
the lower valves of adult oysters (Fig. 2) and 
the latter was seen attached with its byssus to 
the adult oysters and especially to the young 
spat, thus fouling and causing mortality of the 
spat. The occurrence of Modiola undulata on 
the spat of Ostrea (Crassostrea) madrasensis, 
has been recorded in India.2 

The following three polychsete worms were 
commonly found in the oyster farm : 

1. Polydora cceca Oersted. 

2. Perinereis nigropunctata Horts. 

3. Perinereis aihuhitensis Grube. 

These worms were found boring and forming 
mud-tubes in oyster shells. They were also 


^Present Address : Central Marine Fisheries Research 
Institute. Mandapam Camp. S. India. 
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THE RPIIZOSPHERE MICROFLORA OF 
RICE PLANTS AS INFLUENCED BY 
SOIL DEPTH AND ROOT MATURITY 

The rhizosphere effect of rice plant and the 
influence of environmental conditions on the 
effect has been reported by some workers.i”^ 
In the present report evidence is presented for 
the influence of soil depth and maturity of the 
root on the rhizosphere effect of rice plant. 

For the purpose of these studies rice variety 
Co. 25 was grown in one cent plots under 
water-logged conditions in the University 
Experimental Farm. At periodical intervals th© 
soil samples, together with the plant roots, were 
collected at random from the desired soil depth. 
From the sample the soil was carefully removed 
and the root bits separated. Two types of 
roots, the young ones which were whitish and 
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tender and the mature ones which were brown 
and rigid, were differentiated and sampled 
separately. Soil samples away from the plants 
from the same plot were also collected for com- 
parison. Triplicate samples were taken uf 
under each treatment for the studies. The root 
samples were prepared for microbiological 
analysis as per the method of Timonin^ and the 
populations estimated using soil extract agar 
for the bacteria and actinomycetes and Martin’s 
rose bengal agar for ihe fungi. The populations 
of bacteria, actinomycetes and fungi in soil 
layers as compared to those in the rhizosphere 
of young and old rice roots are presented in 
Table I. The rhizosphere effects in the young 
and old roots at different stages of plant growth, 
collected from different soil depths, are com- 
pared in Table II. 


These results indicate that the rhizosphere 
effect varied with (1) maturity of root, (2) 
depth of soil wherefrom the root sample was 
collected, (3) age of the plant and (4) the 
group of the micro-organism concerned. When 
the root samples were collected from different 
soil depths, the effect was progressively more 
in the deeper layers, in both the young and 
old roots. In the young roots the effect was 
more on bacteria, which increased gradually 
with soil depth. Almost a similar effect was 
found in actinomycetes, whereas in fungi the 
effect got reduced gradually and only when the 
plant matured there was a distinct increase in 
the effect at the 10 to 12 inch layer. In the 
old roots also the effect was more on bacteria, 
which progressively increased with soil depth, 
but the effect was only about half as intense 


Table I 


A comparison of the microbial populations in the rice rhizosphere and soil 


(Population expressed as 10 /g. of moisture* free soil) 


Age of plant 


Bacteria 



Actinomycetes 


Fiin-i 


in days 

20 

90 

150 

30 

-90 

150 

3U 

90 

150 

Young roots : 










0-2 inch layer 

.. 321 

440 

490 

7-7 

8*6 

8*0 

0*44 

0*40 

0*40 

8-10 , 

Old roots : 

. , — 

217 

380 

— 

5*0 

4*4 

— 

0*06 

0*05 

0-2 inch laver 

.. — 

248 

245 

— 

19*1 

26*0 



0*48 

0*52 

8-10 , 

Soil 1 ,, 

. . — 

178 

170 

— 

13*0 

17*9 

— 

0*16 

^ 0*15 

0-2 inch layer 

28*4 

20*1 

15*5 

3*7 

2*9 

2*8 

()-21 

0-08 

0*07 

8-10 ,, 

.. 12-1 

7-1 

6*4 

1*4 

0*8 

1*2 

0*03 

0*01 

0*01 



— ^ 

= no roots found. 









Table II • 






Rhizosphere 

effect due to young and old rice 

roots collectefd from different depths of soil 

Depth of soil 
in Inch 




Rhizosphere effect of : 




Age of plant 


Bacteria 


Actinomycetes 


Fungi 


in days 

.. 30 

90 

150 

30 

90 

150 

30 

90 

150 


Young roots : 


0-2 

2-4 

4- 6 
6-8 

5- IO 
10-12 

Old roots : 
0-2 
2-4 

4- G 

6- S 

5- ID 
10-12 


11*3 

22-0 

31*6 

13*1 

22-7 

34-7 

— 

32*8 

35*8 

— 

32*2 

52*4 

— 

30*6 

59*4 

— 

— 

69*1 


12-4 

15-S 

— 

12*2 

17-7 

— 

19*0 

21-8 

— 

16*3 

20*6 

— 

25*1 

26-G 

— 


— 


2*0 

3*0 

2*9 

2*1 

3*3 

3*0 

— 

3*3 

3*1 

— 

2*6 

3*0 

— 

6*3 

3*7 


— 

3*4 

— 

6*6 

9*3 

— 

9*5 

10*0 

— 

9*4 

10*0 

— 

7*0 

11*8 

— 

16*3 

14*9 


2*1 

5*1 

7-2 

1*9 

3*0 

2-8 

— 

3*4 

2*4 

— 

4*0 

4-6 

— 

3*0 

4-8 

— 

— 

56*0 

— 

6*1 

7-6 

— 

6-7 

5-8 

— 

5*9 

5-5 

— 

9*1 

10-9 

— 

8*0 

12-5 


— nc roots found. 
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as in young roots ; the effect on the actino- 
mycetes and fungi was more in older roots which 
increased significantly with the age of plant. 
In the 30“day old plants the young roots had 
only a low rhizosphere effect while old roots 
were not encountered. In the 90 -day old plants 
there was more rhizosphere effect than in the 
30-day old plants and in the 150 -day old plants 
the effect was maximum. 

The increased rhizosphere effect in the deeper 
soil layers in both young and old roots seems 
to be mainly due to the low number of micro- 
organisms in the soil. The differences in the 
quantity and quality of the micro-organisms in 
the rhizospheres of young and old roots seem 
to be similar to the ones reported earlier by 
Rangaswami and Vasantharajan^ for citrus 
plants. Also, there were indications for the 
downward transport of fungi and actino- 
mycetes, from the surface to the deeper layers, 
being carried on the root surface ; some of the 
fungi and actinomycetes encountered on the 
rhizosphere were different from the ones 
usually found in the soil samples from the 
corresponding deeper soil layers. These results 
suggest that when a plant is grown in a soil 
not only the roots selectively activate the soil 
micro-organisms through the rhizosphere effect 
but also the microfiora are turned over from 
the surface to deeper layers. 

Microbiology Laboratory, G. Rangaswami, 

Department of Agriculture, R. Venkatesan. 
Annamalai University, 

Annamalainagar, Madras, August 30, 1963. 
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QUALITATIVE STUDIES OF SUGARS 
AND AMINO-ACIDS FROM THE ARIL 
OF LITCHI FRUIT 

A considerable amount of work^'^ j^as been 
done on different parts of Litchi chinesis 
(Gaertn.) Sonn., but no information is' available 
about the nature of the sugars and amino-acids 
present in the aril of the fruit, either in the 
free or bound form. The present communica- 
tion deals with the qualitative studies of the 
said constituents in the ethanol extract of the 
aril and the acid hydrolysate of the residue 
thus obtained. 


Circular^ as well as classical descending 
paper chromatographic techniques on Whatman 
Filter Paper No. 1 were employed for the detec- 
tion of sugars and amino-acids. By visual 
observation of the intensity of coloured bands 
and spots produced after the treatment of 
chromatogram with spraying reagents, a rough 
idea about the relative amount of the con- 
stituents (represented by signs +, -f+j + + +) 
present in the solution could be obtained. 

Sugars . — The aril was defatted with 40-60 
pet-ether and then extracted with ethanol. The 
extract, after removal of the solvent under 
reduced pressure, was subjected to paper chro- 
matography using 7i-butanol-ethanol- water 
(4 : 1*1 : 1-9) and n-butanol-pyridine-water 
(3:1:1) as the developing solvents and aniline 
acid phthala as well as orcinol (3%) in alcoholic 
hydrogen chloride (5%), as the spraying reagents. 
It revealed the presence of glucose (4-4--f), 
fructose (-}—{-) and sucrose (-f). It may be 
noted that orcinol reagent produces character- 
istic colours for ketoses and aldopentoses. 

The residue obtained after ethanol extraction 
was hydrolysed with 10% sulphuric acid on a 
boiling water-bath for 15 hr. and filtered. The 
filtrate was again kept on water-bath and to 
it was added barium hydroxide till the pH 
reached to about 6 ; it was finally neutralised 
completely with barium carbonate and filtered. 
The filtrate, after being concentrated under 
reduced pressure to a small volume, was 
extracted with methanol, furnishing a sugar 
mixture, and the barium salt. Paper chromato- 
graphy of the sugar mixture, using the same 
solvents and spraying reagents as mentioned 
above, indicated the presence of arabinose 
(-l-4-4-)j galactose (-}--}-), xylose (-|-), rhamnose 
(traces) and an unidentified sugar (traces) 
which in all probability might be fucose. The 
barium salt obtained did not produce red preci- 
pitate with basic lead acetate, a tests for galac- 
turonic acid. Instead it gave yellow precipitate 
after prolonged heating which suggests the 
presence of glucuronic acid. After removing 
barium from the salt by sulphuric acid, the 
resulting free acid was chromatographed in 
solvents ethyl acetate-pyridine-water-acetic acid 
(5 : 5 : 3 : 1) and n-butanol-acetic acid-water 
(2:1:1&4:1:5) giving double spot. As the 
galacturonic acid would have given only a single 
spot under the condition, the presence of 
glucuronic acid is very much indicated. 

Amino~Acid . — The aril was nomogenized with 
75% ethanol, and filtered. The concen- 
trated filtrate, which gave a positive ninhydrine 
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test, was subjected to chromatography by using 
12 -butanol- acetic acid-water (4 : 1:5 and 
100 : 22 : 50), n-butanol- water (saturated) 
and phenol-iso-propanol-water (14: 1: 5) as 
irrigants and ninhydrine ( 0 * 2 % in acetone) as 
spraying agent. The following amino-acids 
could be identified : 

lysine (^-); leuncine (++); valine (+)J 
alanine (-f-r+); glutamic-acid ( 4 --|--f); 
serine (-f-f); and proline (traces). 

The residue obtained from the homogenate 
was hydrolysed with 8 N hydrochloric acid for 
24 hr. and filtered. The fihrate was neutralised 
udth sodium hydroxide and chromatographed, 
using the above-mentioned solvents. Before 
running, the chromatogram was exposed to 
ammonium hydroxide (4N) in order to avoid 
trailing of the spots. The presence of the 
following amino-acids was indicated : 
leucine (T--f-r); isoleucine (-f); 
valine (-f-f); tyrosine (-}-); alanine 
(-f-f-f); proline (-r-p); aspartic acid 
(-f r ) ; threonine (-f -f ; arginine 
(+); lysine (-l--r); and an unidentified 
(^+). 

M. I. H. Farooqi. 

National Botanic Gardens, K. N. Kaul. 
Lucknow (U.P.), October 3, 1963. 
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NATURE OF PLOIDY IN THE 
PASTURE GHASS-PENNISETUM 
CILIARE LINN 

Pennisetum ciliare (Syn. Cenchrus ciliaris 
Lmn.)i is reported to be a polyploid possessing 
271 = 36 chromosomes.^ In its natural popula- 
tion, plants possessing various chromosome 
numbers (2n = 32, 34, 36, 40, 43, 44, 45 and 
54 )s-r, have been reported, the lowest nximber 
so far reported for the species being 27 i = 26.‘5 
A form of this species with 2 n = 28 chromosomes 
was also detected and studied for its chromosome 
configurations at meiosis. The 28 chromosomes 
of this plant in the P.M.C.’s showed on an 
average 1-3 trivalenis and rest bivalents and 
1-3 univalents (Patil and Singh, unpublished) 
suggesting, thereby, that there could be stiU far 
lower chromosome number plants of this 


material approaching its diploid form in natural 
population. 

Cynological observations carried out in this 
laboratory on the species, Pennisetum ciliare 
(2n=:36) and on its hybrid (2n = 54) with 
P. pedicellatum Trin. (2n= 36) have suggested 
that the species P. ciliare is largely autopoly- 
ploid in nature. 

The meiotic studies on P. ciliare (2n=36) 
showed a frequency of chromosome associations 
as 1*3 0-08jjj, 15-3„ and 0-08^ per cell and 

the range being 0-3^^, 0-1 12-18„ and 0 - 1 ,, 

This would indicate, relatively, larger quadri- 
valent frequency per cell. The chromosoxTie 
configurations per cell in the other species, 
P. pedicellatum (2n = 36), were observed to be 
0*7i^,, 0-05jjj, 16*5^j and 0*05^ with a range 
of 0-2j^, 0-1 12-18 and 0-1^ . Chromosome 

associations per cell in their hydrid ( 2 n = 

54) at meiosis were observed to be 0*6^^,^ 
0 *ljjj, 24*4jj, 0 - 6 j with a range of 0 - 2 ^., 
0 - 1 ^^^, 21-27^^ and 0-1 

From the number of chromosomes observed in 
the hydrid during meiosis, it would appear that 
the hybrid plant arose from the union of 
unreduced 3 6 -chromosome gamete presumably 
of the female parent, pedicellatum with a 
normal reduced 18-chromosome ciliare gamete. 

From the quadrivalent and trivalent fre- 
quency* which is numerically about the same in 
pedicellatum and in the hybrid and from the 
genetical studies on the Fo and F 3 populaMon 
which showed no occurrence of the recombina- 
tions of the parental species, it could be inferred 
that out of 54 chromosomes present in the 
a set of 36 chromosomes of pedicellatum appeared 
to have paired autosyndetically forming quadri- 
valents and trivalents to about the same extent 
as in the parental species, pedicellatum. The 
remaining set of 18 chromosomes of ciliare 
similarly might have paired autosyndetically 
forming 9 pairs. 

The presumption of the functioning of the 
unreduced gamete on the female side of pedicel- 
latum is amply substantiated by the morphological 
look of the Fj, the chromosome size differences, 
pedicellatum chromosomes being larger than 
ciliare ones, the frequency of quadrivalency 
and trivalency which was about the same in 
pedicellatum and in Fj, apomictic breeding 
system of pedicellatum"^ which is more favour- 
able for the function of unreduced gamete, etc. 
Moreover, the meiosis in the male parent ciliare 
'was observed to be normal and as such the 
possibilities of any of its pollen carrying double 
set of chromosomes may be remote. The 
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reciprocal cross was not possible because of the 
highly apomictic breeding behaviour of the 
male parent, ciliare. 

Thus the preferential pairing of 18 chro- 
mosomes of P. ciliare present in the F, among 
themselves strongly suggests that P. ciliare 

which is a polyploid forming high frequency of 
quadrivalency appears to be largely autoploid 
in nature although the possibilities of the cryptic 
differences differentiating its chromosomes are 
not ruled out. 

Division of Botany, B. D. Patil. 

Indian Agric. Res. Inst., Amar Singh. 

New Delhi-12, Ranjit Ghosh. 

September 18, 1963. 
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SELF-INCOMPATIBILITY ALLELES OF 
OENOTHERA RHOMBIPETALA NUTT. 

Self -incompatibility is one of the important 
mechanisms facilitating outbreeding in angio- 
sperms. This note is a preliminary report 
concerning the genetics of self-incompatibility 
in Oenothera rhombipetala Nutt, (race Turner). 
Normal growth of pollen tubes in the style was 
used as the criterion of compatibility in these 
investigations. Pollen grains compatible with 
the style form long pollen tubes which grow 
as far as the base of the style. The incompa- 
tible pollen either does not germinate on the 
stigma or forms small tubes which remain con- 
fined to the stigmatic tissue. Detailed analyses 
of compatibility tests, to be published else- 
where, have revealed that O. rhombipetala also, 
like O. organensisr has a gametophytic system 
of self-incompatibility where the incompatibility 
reaction depends upon the S alleles functional 
in the pollen. Furthermore, in this system of 
self -incompatibility the S alleles have an indi- 
vidual action in the style without any inter- 
action, and the pollen tubes are unable to grow 
in the style which has any S allele in gommon 


with the S allele of the tube. From compati- 
bility tests among the parents and the progeny the 
parent plants could be classified into two groups, 
one having Sj and So alleles and the other 
having S.. and alleles. The progeny obtained 
from the” cross S^SoC?) X segregated 

into two compatibility groups, S^So and S 2 S;j, 
and that obtained in the reciprocal cross, 
SmS.. ($) X S^So (d^j, also segregated into two 
compatibility groups, and S^S^. In other 

w^ords, the progeny obtained from the two 
parent compatibility groups (S;^S 2 and SoS.^) 
segregated into three compatibility groups in 
all, SjSo, SjS.^, and S 0 S 3 (Fig. 1). Thus, the 
race Turner of O. rhombipetala has only three 
S alleles which is the minimum number of 
alleles required for the successful operation of 
Nicotiana^ type of self-incompatibility. 



Fig. 1. Compatibility relationships obtained by 
pollen tube growth analyses in the progeny of crosses 
A, B, C and D. A and C are 82^3 ( 9 ) X SiSo (cf ) ; 
B and D are S 3 So (9 ) x S 2 S 3 (c?’). Ai and An are 
two compatibility groups in the progeny of cross A and 
Bj and Bn in the progeny of cross B and so on. Solid 
lines indicate reciprocal compatibility; broken lines indi- 
cate reciprocal incompatibility. 

Autoteiraploids of this race of O. rhombipetala 
with SjSiSoS^ and S^S^S^S.^ allels were pro- 
duced by colchicine treatment of the germinated 
seeds and seedlings by the method described by 
Ilecht.'^ Autotetraploidy in the race Turner of 
O. rhombipetala, similar to the race Bridgeport, • 
dees not result in breakdown of self-incompati- 
bility. So far Oenothera rhombipetala is the 
only species with gametophytic type of self^ 
incompatibility where tetraploidy does not result 
in any breakdown of self-incompatibility. This 
persistence of self-incompatibility in the auto-» 
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tetraploid? of O. rho^-! 2 hij}ctala can be explained 
due to a lack of ccmpeutive interaction between 
S. and S-, and also between and S 3 alleles 
of heterogenic iDollen grains. 

The- author is thankful to Dr. Adolph Hecht, 
C->r:rnian of the Botany Department, Washing- 
ton State ITniversity, Pullman, Washington 
i'U.S.A.j. for facilities, guidance, and encourage- 
ment. 

Depar:rr.ent of Botany, P. IT. Bali. 

Hans. Ra.1 College, 

University of Delhi, 

Delhi, SeLzember 23, 1963. 
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NITROGEN NUTRITION OF 
REIZOCTONIA SOLANI KOHN IN 
RELATION TO ITS OCCURRENCE ON 
ROOT SURFACES 

lx a study of fungi associated with root sur- 
faces of groundnut (Arackis hypogcea L.) by 
the 'Serial root washing technique’ of Harley 
and Waid (1955), Rhizoctonia solani was 
repeatedly isolated from washed roots of 
healthy plants of groundnut variety TMV 2 . 
Although the fungus is a soil-borne plant 
pathogen attempts to induce disease in the 
above veriety by the isolate ended in failure. 
The occurrence of the fungus on root surfaces 
is therefore considered to be due to rhizosphere 
effect. Since amino-acids are knowm to be 
excreted by legumes and they have marked 
influence on rhizosphere (Starkey, 1958) it is 
possible that the lungus may be utilizing such 
compounds on groundnut roots. This was 
tested by comparing the growth of the fungus 
on a medium with L-glutamic acid as nitrogen 
source with growth on nitrate nitrogen which 
is utilized well by R, solani (Wolf and Wolf 
1948). 

The following basal medium was used : 
W.^PO. 1 g., KCl 1 g., MgSO^ 0*5g., FeSOj— 
Trace. Sucrose 30 g.. Distilled \vater 1,000 ml. 
The medium was adjusted to a pH of 6*8 after 
adding nitrogen either as 2 g. NaNOg or as 3-5 g. 
i--gUutamiC aCid, whicn give equimolar concen- 
Tiaiion of iuxrogen. Linear grovrth rate w^’as 
measured on agar plates with above media. 
The fungus showed daily growth increment of 
3*5 cm. on nitrate and 4*5 cm. on glutamate 


indicating that the latter is a better source of 
nitrogen. 

Growth in liquid cultures was determined as 
daily increase in drj'- weight. Basal medium 
with nitrate or glutamate was distributed in 
25 ml. aliquots in 150 ml. flasks, sterilized and 
after cooling inoculated with 0*5 ml. mycelial 
suspension of the fungus prepared in a waring 
blender. Dry weight of five mats and pH of 
culture medium were determined daily from 
each nitrogen source. The results (Fig. 1 ) 

Nitrate 



Fig. 1. Growth of P, solani and changes in pH of 
culture media witli nitrate and glataiiiate nitrogen. 

indicate no appreciable differences during the t 
first four days. On the fifth day growth of | 
the fungus on nitrate stopped completely and I 
there was a simultaneous rise in pH of the I 
medium to 8-2 whereas on glutamate growth I 
continued and pH of the medium did not rise I 
so steeply. 

^ Amphoteric substances act as natural buffers 
in culture media (Lilly and Barnett, 1951) and 
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in this case L-glutamic acid appears to have 
exerted such an action making continued growth 
of the fungus possible. Similar effect can be 
envisaged in soil where plant roots, by their 
excretion products, may alter the pH. Thom 
and Humfeld (1932) and Katznelson and 
Richardson (1948) had demonstrated the protec- 
tive action of plant roots in modifying soil pH 
in the direction of neutrality. It is quite likely 
that groundnut roots are favouring the growth 
of R. solani not only by providing it with 
nitrogenous substances but also by maintaining 
suitable pH for its continued growth. 

We wish to thank Dr. V. S. R. Das for 
helpful suggestions. 

Department of Botanjq A. S. Rao. 

S.V. University, G. V. Rayudu. 

Tirupati, Andhra Pradesh, September 18, 1963. 
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A NEW SPECIES OF 
CAhCARlSFORlUM PREUSS, 
FROM INDIA 

Although much controversy was prevalent 
regarding morphological characters and identifi- 
cation of the genus Calcarisporium Preuss. 
Hughes’ (1951) redescriptions and discussions 
establish the validity of the same with 
C. arbuscula Preuse. as type. Barnett (1948) 
described C. parastitcuyn which was strictly 
parasitic on species of Physalospora Niessel., 
Botryosphceria Ces and de Not., and Coniothyrmm 
Corda. During the study of Hyphomycetes of 
Hyderabad, the authors collected a species of 
Calcarisporium growing as saprophyte from 
Nizamabad (Andhra Pradesh). It is obvious 
that this is not only the first record of Calcari- 
sporium from India, but also an addition to the 
known ones. 

Calcarisporium indicum sp. nov. 

White to ash-coloured, irregular, subfoccose 
polonies are produced by this fungus. Creeping 


hyphae hyaline, septate, branched, 2-5 /tt broad, 
producing conidiophores. Conidiophores are 
erect, usually .unbranched or rarely branched, 
.'•eptate, hyaline, 140-360/^ long, 2 ' 5 - 7 .u broad. 
Branches arise from the main axis, subhyaline, 
3-6-septate up lO 150 long, 2-4 broad. 
Lageniforni to obpyriform sporogenous cells 
arise in verticills of 3-5, either from the main 
axis or branches of conidiophores. They are 
subhyaline, 14-54 y long, 4-7 -4 y broad at the 
base, gradually tapering with dentate to curved 
fertile apex. Conidia are produced acropleuro- 
genously, singly or in groups, one-celled, 
subhyaline, cylindric -fusiform, 7 • 2-10* 8 long 
and 1-3 M broad. 

Collected on old unidentified barks from 
Nizamabad by Dev Rao on 15-6-63, “Herb. 
Hyd.’' V.V.C.B.L. No. 303. 



Figs. 1-5. Figs. 1 and 2. Conidiophores with sporo- 
genous cells. Figs. 3 and 4. Sporogenous cells with 
conidia. Fig. 5. Conidia. 

Mention may be made here that although the 
type C. arbuscula was collected as mycoparasite 
on Lachnella Fr., collections were made later, 
on dead oak woods also. The present fungus 
differs from C. arbuscula and C. parasiticum in 
the measurements of sporogenous cells, conidio- 
phores, conidia and hence described as new 
Calcarisporium indicum. 

Calcarisporium indicum sp. nov. 

Colonies irregulare, subfloccos^, mycelium 
hyalmum, septatunij raniosum, 2—5 y latum,. 
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Conidiophori erecti. simplices vel ramosi, septali, 
140-360 lon^i, 2-5-7 lati, hyalini, rainuli, 
3-6 septati. usque 150 m longi, 2-4 lati, pro- 
duct! cellule sporogenae. Cellulae sporogenae 
lageniformae vel obclavatas, 3-6 verticillatsi, 
basal! sterili, apical! fertiii, denticulatse, 14-54 /tt 
longi, hyalini. Conidia continua, acropleurogena, 
7*2-10 -8 M longa, 1-3^4 lata, hyalina vel sub- 
hyaiina, cylindracea vel fusiformia. 

Typus lectus in ligno emortio in loco Niza- 
mabad, die 15. mensis Junii, anni 1963, a Dev 
Rao et positus in Herbario Hyderabadensi 
V.V.C.B.L. subnumera 303. 

We thank Prof. M. R. Suxena, Osmania Uni- 
versity and Dr. S. D. Satwalekar, Principal, 
Vivek Vardhini College, Hyderabad, for pro- 
viding facilities and encouragement. 

Dept, of Botany, Dev Rao. 

Vivek Vardihini College and Raghuveee Rao. 

Mzam College, 

Hyderabad (India), September 6, 1963. 
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AN ABNORMAL ARECA PALM 
(ARECA CATECHU) 

An interesting but abnormal instance of a tree 
was noted in the arecanut garden of Shri C. M. 
Varghese at Chalisseri in Palghat District. On 
this ten-year-old tree it was observed that each 
of the inflorescences instead of producing the 


and fruits had developed directly into seedlings 
(Fig. 1). The tree was bearing twelve seedlings 
in which the peduncle itself was transformed 
into a seedling which remained attached to the 
mother palm till it dried up. One of the 
seedlings was found to have reached a size of 
3' 5" bearing five normal leaves on it. The 
stem and leaves are conspicuous while roots are 
completely absent. The seedlings bear infertile 
inflorescence after 6 to 7 leaves have been pro- 
duced (Fig. 2). On dissecting the abnormal 
seedling’s inflorescence only male flowers have 
been observed. After producing a certain 
number of leaves in this manner during a 
period of over two years, the central shoot 
withers and the whole seedling dies. 

On cutting open the spathe in a young 
inflorescence it is seen that the branches and 
branchlets which should have borne male and 
female flowers are replaced by young leaflets 
of a creamy- white colour (Fig. 3) . Further 
studies will have to be made to find out how 
the seedlings arise in place of male or female 
flowers. 

Trials are being conducted to promote rooting 
of the seedlings and four of these have been 
detached from the mother tree and planted iix 
pots. 

Thanks are due to Prof. L. S. S. Kumar for 
his encouragement and help in preparing the 
note for publication. 

Division of Plant Pathology, Abi Cheeran. 
Agricultural College and 
Research Institute, 

Vellayani, Trivandrum, 

Kerala, September 23, 1963. 


normal snadix-besrin^g mc-le and female flowers 


sewUng (Siyear obf w'.th inflorescence. i?ig. 2. Xhe abnorms 

before emerging from the spathe. * ” ' in8orescence. Fig. 3. The abnornial infloresceno 
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MOLYBDENUM DEFICIENCY 
IN CITRUS 

A STUDY was undertaken to see the effects of 
molybdenum deficiency in the seedlings if 
Rough Lemon (Citrus jamburi) which is gain- 
ing popularity as a useful root stock in a num- 
ber of citrus tracts in India. 

Seeds were sown in purified quartz sand and 
twenty-day-old seedlings w^ere transferred to 
wax lids floating in triple distilled water. This 
technique of raising the seedlings was adopted 
for rapid induction of the symptoms. The 
seedlings were allowed to grow for another ten 
days and then transferred to respective culture 
solutions that of control and molybdenum 
deficient. 

The solutions of salts supplying major 
nutrients Ca(NOy). 4H.O, MgS0^.7HoO, KNO..; 
and KHoPO^ were purified by the technique 
described by Hewitt.' Iron was added in the 
form of iron citrate (0*5% solution) at the 
rate of one ml. per litre once every week. 
Molybdenum-free iron citrate was obtained by 
the technique invilving chelation (with dithiol) 
as described by Hewitt.i The pH of the nutrient 
solution was maintained between 6-0 and 6-5 
The culture solutions were changed on-ce every 
fortnight and the cultures were aerated every 
day. 



Fig. 1. Progressive development of foliar symptoms 
due to molybdenum deficiency in citrus. 

The symptoms which developed within about 
fifteen days were as follows : 

The plants under molybdenum deficiency were 
dwarfed, the expansion of the upper leaves 
was reduced and they -were rough in texture. 
The leaves developed mottling as pale white- 
circular spots with dark points in the centre. 
These spots later coalesced to form large areas 
extending all along the lamina. The tissues in 
these circular spots showed necrosis and 
collapsed so that finally these appeared as 
depressions when examined under lens. As the 
deficiency progressed, the leaf tip died out and 
margins got curled up. The leaves showing 


pronounced symptoms of scorched tip and 
upcurled margins did not abscise (Fig. 1). 
Further, the interesting feature was, that the 
deficient plants had stunted, thicker roots with 
swollen tips and bore tertiary laterals which 
were absent in the control (Fig. 2). In our 



FIG. 2. Right : Control ; Left : Molybdenum deficiency , 
cultures water-soaked areas, carrying gum on 
lower surface and eventual shedding of the 
lower leaves as described by Stewart and 
Leonard- in the citrus orchards of Florida were 
not observed. 

The authors are indebted to Prof. R. D. 
Asana for his valuable suggestions. 

Division of Botany, Ved Parkash. 

Indian Agric. Res. Inst., H. K. Saxsexa. 

New Delhi, October 8, 1963. 
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OCCURRENCE AND INHERITANCE OF 
‘ GRASS-CLUMP * CHARACTER 
IN WHEAT 

In the progeny of normal F’l plants of two 
crosses, viz,, N.P. 823 X Yaqui-53 and Pb. C. 273 
X H.P. 27-156, a number of plants were 
observed to be grass-clumps in the genera- 
tion. The seed after germination emerged 
normally and the seedlings thus obtained were 
quite identical with the normal plants. But 
after two to three weeks a number of seedlings 
developed more and more leafy growth and 
took the shape of grass-clumps. Leaves at 
this stage were smaller, stiffer and leathery. 
The grass-clumps survived for 3-4 weeks 
and then started withering and ultimately 
resulted in the total mortality of such plants. 
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Table I 

Mode of inheritance of grass-clump habit in two intervarietal crosses of wheat 


Number of plants/families 


Crofs and Gensration. 


Nonnal 

Hetorozygeus 

Grassy 

Total 

X ~ 

P. value 

N.P. S23xVacyi-53 

F.i 

395 


SO 

4iry 

0*6837 

0*30-0-50 


Fs 

22 

22 

. . 

44 

0*2642 

0*80--0*90 

X. 273 X IIP. 27-156 

Fu 

3 Go 


65 

430 

1*5029 

0*20-0*30 


The wihiering process was enhanced because of 
:he fact that most cf the plants including the 
grass- c hemps were highh-* susceptible to brown 
rust to which they succumbed in the seedling 
stage. Data collected on the inheritance of 
dwarfism in these crosses are summarised in 
Table I. 

All the parents which entered the two crosses 
and the F-^ plants were normal Indicating there- 
by that the grass-clump character in wheat is 
recessive In nature. It would be observed from 
Table I that the F.^ data in both the crosses 
gave a good nr to 13 normal : 3 grass- 

clump ratio which indicated the operation of 
one dominant pair of factors for grass-clump 
formation along with a pair of inhibitory factors. 
The results obtained in these two crosses are 
in agreement with those reported earlier.^’S 

Botanj" Division, P. N. Narula. 

New Delhi- 12. V. S. Mathur. 

August 29, 1963. p. S, L. Srivastava. 
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effect of naa on chlorophyll 

AND CAROTENOID CONTENTS OF 
MAIZE 'ZEA MAYS': SEEDLINGS 
The observations.-'-’ * that application of synthe- 
tic phytovonviones cieplete the total carbohydrate 
contents oi the treated plants, suggest the possi- 
bJity oi cienwased pigment development 
following such '.reatmenis. In the course of 
pieseni investigation, therefore, an attempt has 
been made to study the intiuence of presoaking 
the seeds in op.p.rn, of NAA (a-Naphthalene 
acetic acid) solution on the chlorophyll and 
carotenoid contents cf maize saniings. 

Seeus Gi ma^ze T. 41 were partly immersed 
m Pe.ri aishes in e p.p.m. of NAA solution for 
3w’ C.^ Seeds soaked in disiilled 
voter u4 nr. were used as control. 

n.U; .L:r. a.. .Or tne ^ca^Iing. the seeds were 
sown in eaiiheii vnrs nlied with acid-washed 
sane. The .eedun.s _v;ere raised up to 15 days 
and Aeie ii.igated wnin normal Kinop’s solution. 

Chlorophylls and carotenoids were analysed 


following the procedure suggested by Frank 
and Kenny. J .Five grams of fresh .shoots from 
each sample were ground with a little acetone, 
ciuartz and calcium carbonate in a mortar to 
a thin paste. The resultant slurry was filtered 
in a Buckner funnel under suction, adding a 
little of 85% acetone from time to time till 
the total pigments were extracted. The filtrate 
was then made to 100 ml. The extraction was 
performed in dark to check decomposition. 
Triplicate extractions were made for both control 
and treatment. Finally, the optical density of 
each was determined with a photoelectric colori- 
meter at 440 mu and at 660 m/ct. Observations 
were recorded after 4, 10 and 15 days of 
treatment. 

The amounts of chlorophylls and carotenoids 
in mg./g. of fresh shoot weight are given 
in Table I. 

Table I 

Control Treated 


Days 

after 

sowing 

Chlorophylls 

Carotenoids 

O 

G 

Carotenoids 

5 

•045 

•022 

•028 

■020 

10 

•052 

•024 

•038 

•022 

15 

•052 

*024 

*050 

•024 

The data show a 

marked decrease 

in chloro- 

phyll contents of 

the treated seedlings. The 

maximum decrease takes place after 5 days, but 

it shows a 

tendency to recover later. Carotenoid.*-; 


were, however, not effected significantly. 

The author is thankful to Dr. S. N. Bhardwaj, 
and Dr. A. B. Gupta for encouragement. 

Department of Botany. V. S. Rathore. 

Christ Church College, 

Kanpur, September 1, 1963. 
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Chemical Spectroscopy. By R. E. Dodd. (Elsevier 

Publishing Co., Amsterdam), 1963. Pp. x -f 

340. Price £ 2~8~0. 

The book under review is intended to enable 
the reader to obtain a general grasp of the 
basic methods and principles of spectroscopy 
and their application to the solution of chemical 
problems. This is an ambitious programme, but 
the book succeeds admirably in carrying it 
through. It is not a bulky tome, covering as 
it does only 340 pages of text, including the 
index. Within this relatively small compass to 
have covered the wide range of spectroscopic 
techniques which have necessarily to receive 
attention and the diversity of the chemical 
problems which have also to be dealt with has 
been possible onl 3 =^ by reason of the author’s 
great didactic gifts combined with his deep 
knowledge of the fields covered by the book. 
Particularly noteworthy is the skill shown in 
keeping the basic principles in the foreground 
and presenting them clearly and succinctly 
instead of allowing them to be swamped by a 
mass of detail. The entire subject has been 
handled in such a manner that an undergraduate 
student will find a perusal of its pages attractive 
and exciting and derive both pleasure and profit 
from; a detailed study of it. Likewise, to the tea- 
cher who washes to develop the subject in a 
systematic course of lectures and convey to his 
listeners a solid basic knowledge of the sub- 
ject, the treatment given in the book would be 
most suitable for the purpose. The book is 
highly commended. C. V. R. 


Modern Developments in Audiology. Edited by 
James Jerger. (Academic Press, Inc., Nev/ 
York-3, N.Y.), 1963. Pp. xii -h 446. Price 

$ 12 . 00 . 

The subject of physiological acoustics entered 
upon a new phase when instruments known as 
audiometers were devised which were capable 
of measuring the sensitivity of the human ear 
to sound over the entire range of pitch acce'=:- 
sible to human hearing. The usefulness of such 
measurements in the study and treatment of 
hearing defects will be obvious when we recall 
the parallel case of vision and the methods 
employed by the ophthalmologists. 

The volume under review is intended to be 
a survey of the more important findings of 


research in recent years in the fields opened 
up by audiometry. There are eleven articles 
covering a wide range of subjects. Nine articles 
are by authors in the U.S.A., one is by a 
Danish investigator who deals with the subject 
of 'Middle-Ear Muscle Reflexes in Man’ and 
another by two Italian authors in collaboration 
who consider the 'Central Hearing Processes*, 
x^udiometers make it practicable to make 
extensive surveys of human populations for 
hearing defects. Quite naturaH 3 q in the early 
phases of the subject, the methods to be 
adopted in making such surve^^s and the diffi- 
culties met with in obtaining reliable data have 
received much attention. The particularly diffi- 
cult case of the measurement of hearing in 
children may be mentioned in this connection. 
The physiological aspects of hearing, viz., 
auditory fatigue and masking and auditory 
adaptation are dealt in two chapters. Finali^^ 
it may be remarked that the human aspect of 
the subject is brought into relief by the subject 
of functional hearing loss. When is this real 
and when is it only malingering or just mere 
pretence ? C. V. R. 


Enzyme and Metabolic Inhibitors (Vol. 1). 

Edited by J. L. Webb. (Academic Press, New 

York and London), 1963. Pp. xxi + 949. 

Price $ 26.00. 

The first volume of a four-volume series on. 
Enzyme atid Metabolic Inhibitors, wffiich has 
over 900 pages and lists 16,000 references, is an 
encyclopaedic survey of the subject. In refresh- 
ing contrast to the present trend tow^ards com- 
pilation of reviews by different authors, this 
series is the 'work of a single author. This 
subject is of increasing importance in bio- 
chemistry and medicine, pharmacology and 
industry. The number of publications on 
malonate and iodoacetate for instance has 
increased from 13 in 1920-1930 to over 1,200 in 
1950-1960. These volumes are intended as a 
comprehensive treatise on inhibitors. The first 
volume deals wdth the general principles of 
enzyme inhibition and the subsequent volumes 
will deal -^^dth individual inhibitors in detail. 

The initial chapters deal with kinetics, classifi- 
cation and analysis of different typc.s of inhibi- 
tion, substrate and product inhibition and inter- 
action of inhibitors with enzymes. The chapters 
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on the determination of the mechanism and of 
constants, the localisation of the site of inhibi- 
tion, planning and reporting of inhibition studies 
and on the plotting and interpretation of data 
will be found particularly useful by students 
and research workers. The chapter on inter- 
action of inhibitors with enzj^mes will also be 
invaluable to students for understanding the 
theory of inhibitor action. Other chapters deal 
with inhibition in multi-enzyme systems, 
specificity, the effect of more than one inhibitor 
and the effect of pH and other factors. The 
chapters on the effect of inhibitors in living 
organisms and in cells and tissues are a useful 
supplement to the more extensive ones on in 
vitro studies. This brief outline indicates the 
comprehensive scope of the introductory volume. 
There are a few minor misprints but the get-up 
of the volume is on the whole attractive. It is 
to be regretted that the treatment of feedback 
systems and of other control mechanisms which 
are a vital part of the metabolism of the cell 
or tissue is extremely brief. The association 
and dissociation of the sub-units of glutamic 
dehydrogenase, which is influenced by 
nucleotides and other substances, may be a 
mechanism by which inhibitors can act and 
might also have been discussed at greater length. 

This volume is on the whole an excellent 
treatise on general principles of inhibitors which 
summarizes and correlates the extensive 
literature in this field and may well become an 
authoritative text for research workers in bio- 
chemisti'y and related subjects. 

V. J. 


Advances in Marine Biology, Vol. 1. Edited by 
F. S. Russell. (Academic Press, London and 
New York), 1963. Pp. 410. Price 84 sJi. 

The acceleration of progress in the different 
branches of science in recent years has made 
it difficult for scientific workers to keep in 
view the continually moving frontiers of even 
their own fields of specialization. To meet this 
situation, serial publications have been produced 
during the last fifteen years, reviewing annually 
the advances in the different fields. The latest 
addition to this growing family of “Advances'’ 
is the book under review, Advances in Marine 
Biology. 

The publication of this new serial indicates 
that marine biology, a comparatively young 
science, has now come of age. Another serial 
publication under the title, Amiixal Review of 
Oceanography and Marine Biology, edited by 
Dr. H. Barnes, has been brought out by George 
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Allen & Unwin. The two publications, however, 
are planned on different lines and deal with 
complementary aspects. It is evident that the 
science of the sea has several growing points, 
and the publication of more than one serial has 
become necessary. 

But what is marine biology ? Is it the biology 
of the sea or biology of marine animals ? There 
is certainly some distinction between the two 
connotations, chiefly in regard to what they 
emphasise. Whatever that may be, Dr. Russell 
has adopted the latter connotation and has 
accordingly presented a judicious, necessarily 
limited, selection of outstanding contributions in 
different fields of the biology of marine organism. 

Marine biologists have long felt the need for 
developing methods for successfully rearing 
larvae and juveniles of different marine 
organisms. This is a particularly difficult task 
in the case of bivalves. Loosanoff and Davis 
have achieved what was regarded as virtually 
an impossible task. It is indeed a great 
achievement, which they have reviewed, based 
on twenty years’ continuous work and 9n 
ingenuity of designing and construction of 
various apparatus for physiological studies. 

A posthumus paper by the reputed oceano- 
grapher and marine biologist, Anton F. Brunn, 
discusses the controversy regarding the breed- 
ing of the North Atlantic Freshwater Eels. In. 
recent years D. W. Tucker has proposed a new 
hypothesis regarding the eel problem, rejecting 
the well-founded conclusions of Schmidt. 
According to Tucker the European eels do not 
return to the Sargasso Sea but perish in their 
own continental waters, and that the populations’ 
of the European eels Anguilla anguilla at’© 
en'.irely maintained by reinforcements of larvie 
of American ‘A. rostrata' parentage. Brunn 
presents a wealth of detailed arguments in 
support of Schmidt’s hypothesis. 

The vision of fishes is a field which is being 
intensively investigated of late and in which 
several new facts have come to light. Nficol has 
given a comprehensive review of ethological, 
ecological, and physiological studies relating to 
vision in fishes, including the physiology of 
rhodopsins, the function of the choroidal gland 
as a rete mirabile (concerned with supply of 
oxygen to the retina), etc. 

The biology of the coral reefs and the behavi- 
our and phy’siology of clupeid fishes are sur-> 
veyed in the remaining two chapters. Prof. 
C. M. Yonge has reviewed all recent literature 
on the biology of coral reefs, ranging from 
taxonomy to production. The clupeids are a 
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very successful group of fishes and present great 
adaptability to a wide variety of environmental 
conditions, and have also a complex racial 
system. J. H. S. Blaxter has planned his review 
of the behaviour and physiology of herring and 
other clupeids from a new angle, starting with 
fertilization of the egg and larval stages and 
ending with maturation and spawning. 

The Editor, Dr. Russell, has accomplished a 
valuable task. The value of the book is much 
more than that of a routine review or survey. 
The presentation of the matter is thought- 
stimulating, and new areas of investigation 
suggest themselves to a careful reader of the 
book. Marine biologists are indebted to 
Dr. Russell and the publishers for this new 
landmark in the literature on marine biology. 
We trust that the future volumes of the 
Advances in Marine Biology will explore more 
and more new vistas including problems bearing 
on the genetical and evolutionary aspects of 
marine organisms. R. V. Seshaiya. 


Insect Pathology — An Advanced Treatise, Vol. 2. 

Edited by E. A. Steinhaus. (Academic Press, 

New York and London) , 1963. Pp. xiv + 689. 

Price $ 23.00. 

This is the second volume of an important 
work of which Volume 1 appeared sometime ago. 

The present work is divided into 17 chapters 
which are contributed by 19 different authorities. 
It deals with various insect diseases caused by 
bacteria, fungi, protozoa, nematodes and insect 
parasites themselves. The scope of the work 
will be best evident by detailing the subjects! 
dealt with in the individual chapters. These 
are : Taxonomy of entomogenous bacteria, 
diseases caused by spore-forming bacteria, the 
milky disease, non-sporulating bacterial patho- 
gens, Ccelomomyces infections, Entomophtho- 
roles infections, diseases caused by Hypho- 
mycetous fungi, Cordyceps infections, sporozoan 
infections, infections caused by Protozoa other 
than Sporozoa, nematode infections., pathologies' 
caused by insect parasites, epizootiology of infec- 
tious diseases, microbial control, commercial 
productions of insect pathogens, diagnosis of 
insect diseases, and, finally, techniques in insect 
pathology. 

Each chapter is written in an advanced way 
and more or less independently of the others. 
This has resulted in a certain amount of overlap 
which, however, is desirable in order that each 
of the subjects is dealt with comprehensibly. 

At the end of each chapter is given an exten- 
sive bibliography on the subject. Towards the 


end of the book we find an author index and 
a very comprehensive subject index which helps 
in tracing any information without loss of time. 

The book is adequately and excellently 
illustrated by several diagrams and photographs 
and is printed beautifully and bound in fine, 
strong, brown cloth. 

Along with Volume 1, the present volume 
forms a very comprehensive and advanced 
introduction to the subject of insect pathology 
which is of interest to all biologists, and parti- 
cularly to economic entomologists for purposes 
of control of insect pests of agriculture and 
forestry. We recommend the book whole- 
heartedly for zoological libraries as well as for 
libraries of agricultural and forestry institutions. 

M. L. Roonwal. 


The Enzymes (Vol. 7, Part A). Edited by P. D. 

Boyer, H. Lardy and K. Myrback. (Academic 

Press, New York and London), 1963. 

Pp. xxi -}- 726. 

The seventh volume of the revised eight- 
volume edition of The Enzymes deals with 
pyridine nucleotide- and flavin-enzymes. It 
consists of twelve chapters on pyridine nucleo- 
tide-enzymes and fourteen on flavin-enzymes 
including, one survey article. A few of the 
chapters (e.g., those on oxidation reduction of 
nucleotide-linked sugars and hydroxy steroid 
dehydrogenases) deal with a group of enzymes 
whereas most of the other chapters deal with 
individual enzymes which have been extensively 
studied. There are chapters on glutamate, 
alcohol, glycerophosphate, ^d-hydroxy acyl CoA, 
isocitrate, aldehyde, malate, glucose-6-phosphate 
and 6-phosphogluconic dehydrogenases. The 
flavo-protein enzymes include two excellent 
chapters on lipoyl dehydrogenase and pyruvate 
and a-keto glutarate oxidation enzymes which 
should be read together. Other chapters deal 
with succinate, acyl CoA and lactate dehydro- 
genases, electron transport flavoprotein, old 
yellow enzyme, xanthine, glucose and amino- 
acid oxidases, nitrite, quinone and cytochrome 
reductases. 

The high standard of the previous volumes 
of this series has been maintained and the 
difficult task of reviewing the extremely rapid 
increase in the literature on these enzymes has 
been ably carried. However this volume is not 
an encyclopaedic survey and deals only with 
those enzymes which have been extensively 
purified or very thoroughly studied. There is 
considerable variation between the individual 
chapters. Some of the chapters, such as those 
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on glyceraldehyde phosphate, alcohol and gluta- 
mate dehydrogenases, are comprehensive reviews 
of the voluminous literature on these enzymes, 
whereas others are more cursory in their treat- 
ment of the subject. Owing to the rapid pro- 
gress in this field, some recent discoveries, such 
as ferredoxin find no place in this volume and 
it would be worthwhile if supplements can be 
published periodically which survey major 
developments after every two or three years. 
This volume along with the preceding volumes 
is invaluable for students and specialists and 
should find a place in all biochemical libraries. 

V. J. 
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Techniques in Endocrine Research. Edited by 
P. Ecksfein and F. Knowler. (Academic 
Press, New York), 1963. Pp. xvi -1-319. Price 
63 sh. 
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lation Crrsis and the Use of World Resources. 
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$ 9.00. 

Medicinal Chemistry — A Series of Monographs 
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logy. By George De Stevens. (Academic 
Press, London W. 1), 1963. Pp. xiii -{- 186. 
Price $ 7.00. 
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(Vol. 2). By Zdenkek Kopal. (Academic 
Press, New York-3, N.Y.), 1963. Pp. xi + 314. 
Price $ 11.5. 

Comparative Endocrinology. Edited by U. S. 
Von Euler and H. Heller. (Academic Press, 
New York-3, N.Y.), 1963. Pp. xiii -{-282. 

Price $ 12.00. 

The Genera of Fishes and a Classification of 
Fishes. By D. S. Jordan. (Stanford University 
Press, Stanford, California), 1963. Pp. xvi 4- 
800. Price $ 17.50. 

Experimental Pharmacogenetics — Physiopatho-* 

logy of Heredity and Pharmacologic Responses. 
By Hans Meier. (Academic Press, New York), 
Pp. xi4-213. Price $7.50. 


SCIENCE NOTES AND NEWS 


Award of Research Degree 

Utkal University, Bhubaneswar, has awarded 
the Ph.D. Degree in Agricultural Botany tO' 
Shri D. V. Seshu, Assistant Botanist, Central 
Rice Research Institute, Cuttack, for his thesis 
entitled “Cytogenetical Investigations in the 
Interspecific Hybrids of Genus Oryza”, 

Symposium on Crustacea 

A Symposium on Crustacea under the 
auspices of the Marine Biological Association 
of India will be held during the second week 
of January 1965 at Cochin primarily to review 
the present position, discuss the problems and 
plan for future research about these important 
group of animals. It is suggested for the pur- 
pose of the Symposium to cover the systematics, 
biology and fishery of the extant forms of 
Crustacea. The exact dates will be intimated 
to participants in due course. Those desirous 
of contributing papers should send' the abstracts 
in duplicate so as to reach the Convened by 
August 1^4, 1964 and the full papers on or before 
November 15, 1964. 


Further particulars can be obtained from the 
Convener, Symposium, Marine Biological 
Association of India, Marine Fisheries P.O., 
Mandapam Camp, S. India. 

International Conference on Polynology 

The Second International Conference oti 
Palynology will be held at the State University, 
Utrecht, Netherlands, August. 29 to Septeuiber 
5, 1966. Excursions to localities in Holland, 
Belgium and West Germany are planned. 
Inquiries should be directed to Professor Dr. F. P. 
Jonker, Botanical Museum and Herbarium ol 
the State University, Lange Niewatraat, 106, 
Utrecht, Netherlands. 

Dichlorvos — K Promising Insecticide 
Malarialogists are constantly on the look out 
for new insecticides, because of the develop- 
ment of resistance by mosquitos to those 
generally used in eradication campaigns. 
Dichlorvos, i.e., 0, 0-dimethyl-2, 2-dichlorovinyl 
phosphate (DDVP), a liquid organophosphorous 
compound, which is volatile and .can be employed 
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as a fumigant, shows particular promise. It 
has undergone preliminary field trials at 
malaria eradication in ‘several African countries. 

A special advantage of dichlorvos is that it 
can be combined with solid substances, such 
as wax, which can then be fashioned into dis- 
pensers (rolls, briquettes, tablets or cylinders) 
from which it slowly evaporates, leaving a 
sufficient concentration in the air to kill 
mosquitos without being harmful to man. 

Laboratory tests have confirmed the absence 
of short-term toxicity for man at doses that are 
biologically effective against mosquitos, 
between 0-01 and 0-15,/u.g. per litre of air for 
anophelines, and 0-02--0-03 Atg./l. of air for flies. 
— (WHO Chronicle, January, 1964.) 

Hydrogen in Intergalactic Space 

Direct evidence of the presence of hydrogen 
in intergalactic space has been reported by 
Dr. Robinson of the Radiophysics Division, 
Sydney, Australia, and his associates. Tlney 
looked for hydrogen radio signals in the 21 cm. 
wavelength band from the galactic cluster 
Virgo. Virgo is a cluster of more than thousand 
galaxies extending a distance of 2 million light- 
years through space and located 30 million 
light-years from our galaxy (the Milky Way) . 

The successful performance of the Australian 
investigation required not only a giant radio- 
telescope but also a highly sensitive microwave 
receiver. Dr. Robinson and his team have been 
at work for the past two years devising and 
perfecting such a detector to respond to the 
radiation from hydrogen atoms in the narrow 
21 cm. wavelength band. Measurements naade 
with this instrument in conjunction with the 
Division's 210 ft. diameter radio-telescope at 
Parkes, New South Wales, provided the first 
evidence of the existence of intergalactic 
hydrogen. 

Modern cosmological theories of the evolution 
of the Universe assume the principal matter of 
the universe to be hydrogen from which galactic 
clusters originally formed, and from these 
galaxies the stars eventually condensed. Two 
questions of a fundamental nature arise. Are 
new galaxies undergoing formation ? Is there 
hydrogen gas between the galaxies, and in 
intercluster space, out of which they might 
form ? Until quite recently we had no evidence 
that any of the gas might be left. 

’ Evidence for the presence of interstellar 
hydrogen, that is hydrogen between the stars, 
in our galaxy was obtained, in 1951. Interstellar 
hydrogen in a galaxy outside our own, the 
Milky Way, was first detected in 1953, in the 


Megallan clouds, 150,000 light-years away. The 
Virgo cluster of galaxies, which concern the 
present discovery, is 200 times further away. 

The discovery of the presence of hydrogen in 
intergalactic space is of great significance from 
the point of view of the new theories connected 
with birth and evolution of the Universe. 

The hydrogen gas detected in Virgo is 
incredibly thinly distributed. An idea of how 
progressively scarcer its distribution becomes 
in the further reaches of space, can be had 
from the following : Our atmosphere around 
the earth contains about lO^o molecules per 
cubic inch. The interstellar gas of the Milky 
Way has only 10 hydrogen atoms per cubic 
inch. The space between the galaxies in Virgo 
has been estimated to contain only one hydro- 
gen atom to 10,000 cubic inches. Yet the size 
of the cluster is so great that the total amount 
of hydrogen is equal to the mass of 10 large 
galaxies ! — (Australian Science News Letter.) 

Underground Explosion Detection 

A new approach to the problem of distin- 
guishing between earthquakes and underground 
nuclear explosions is being, developed in the 
OAR (Office of Aerospace Research) laboratories, 
US. It consists in studying the behaviour of 
some of the earth’s crust materials under con- 
ditions of pressurestrain and temperature similar 
to those produced by natural or man-made 
shocks. In the OAR laboratories a high- 
pressure, high-temperature shear press is being 
used to duplicate conditions found 18 to 93 miles 
beneath the surface of the earth. 

The shear press, employing a 300-ton hydraulic 
jack and a 5 kW frequency induction heater, 
produces pressure of over 750,000 Ib./sq. in. 
and temperatures of 1830° F. In addition, strain 
rates of from 10 cycles per hour to as little as 
0*01 c./hr. can be introduced, thus producing 
a variance in strain rates similar to the stresses 
materials at great depths would be subjected to 
during earth tremors resulting from natural and 
man-made causes. 

The effects of seismic waves on various 
minerals commonly found in the earth’s lower 
crust are being studied. The first studies are 
being made with olivine, the most abundant 
material in the lower crust, to be followed by 
diopside and zircon. 

During the study, wafer-shaped samples of 
the minerals will be squeezed and heated just 
as if they were 40 miles beneath the surface. 
The samples will then be examined for any 
evidence of structural changes and chemical 
recombinations. — (J. Frank. Inst., 1963, 276, 573.) 
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SOME ASPECTS OF ROOT MODULATION IN TROPICAL LEGUMES 


N. RAJAGOPALAN and T. S. SADASIVAN 
University Botany Laboratory, Madras-S 


A MONG plant tissues, root nodules of leguraes 
have two unique features : they fix atmo- 
spheric nitrogen and contain haemoglobin. 
Despite comprehensive study of this symbiosis 
and the resultant specific protein synthesis in 
vivo, the problem has not lost its fundamenlal 
interest. In this paper, recent work on root 
nodules carried out here is presented in the 
light of foregoing knowledge on the .subject. 

Specificity of the Association betv/een 
Rhizobia and Legumes 

Depending on collections of legume species 
that could exchange rhizobia with each other, 
rhizobia are classified into six cros.s-inoculation 
groups, viz., Rhizobium leguminosarmn (Pisura, 
Vida, Lens), Rh, phaseoli (Phaseolus), Rh.. 
trifolii (Trifolium), Rh. meliloti (Melilotus, 
Medicago, Trigonella) , Rh. lupini (Lupinus, 
Ornithopus) and Rh. japonicum (Soya). While 
temperate rhizobia exhibit this specialization 
in infective kinships to particular plant hosts, 
the vast majority of tropical legumes belong to- 
the so-called cow-pea cross-inoculation group 
in which infective promiscuity appears to be 
very common. Thus, a FMzobium strain from 
groundnut which belongs to the cow-pea group 
was shown in this laboratory^ to induce effec- 
tive nodulation in Arachis hypogaea L., Phasea- 
lus mungo L., Clitoria ternatea L., Cenirosema 
pubescens Benth., Vigna catjang Walp., Psopho- 
carpus tetragonolobus DC., P. palustris DC., 
Cyamopsis tetragonoloba (L.) Taub., Cajanus 
cajan L. Millsp., Dolichos lablab L., Dolichos 
biflorus L., Gliriddia macrocarpa H.B. et K. 
and Crotalaria juncea L. — representatives of the 
tribes Gensiteas, Galegeae, Hedysareae and 
Phaseolese of the subfamily Papilionatse. While 
cross-inoculation specificity has been based on 
the economically important and intensively 
studied temperate species, study of the remain- 
ing 90% of the legume genera which still have 
to be examined in respect of nodulation^ might 
confirm- or contradict the observations of Wilson-* 
who claimed “more than five hundred reasons 
for abandoning the cross-inoculation groups’*. 

Allen and Allen^ found Rh. japonicum from 
soybean to produce a few moderately effective 
nodules on Arachis hypogaea which belongs to 
the cow-pea group. In this laboratory (Gopala- 


krishnan and Raju, unpublished), inoculating 

with three effective strains of Rh. trifolii, four 

of Rh. leguminosarum and one from lucerne 

failed to induce nodulation in the same host. 

With Rh. leguminosarum a few diminutive 

ineffective nodules developed on Crotalaria. 

Lathyrus sativus L. which belongs to the Pea 

and Vetch group of Rh. leguminosarum did not, 

however, nodulate with an effective strain from 

A. hypogaea. While reasons for these are not 

clear, studies on infective relationships between 

rhizobia and legumes have to await further 

investigation of the! “big cow-pea group (Vigna) 

which has always been somewhat of a problem 

child of Rhizobium classification”.^ Bowen and 

Kennedy<^ suggest the possibility of establishing 

effectiveness sub-groups in tropical legumes. 

* 

The Effect of Soil Type and Soil Reaction 
ON Nodulation 

In temperate countries it is well known that 
extremes of soil reaction could adversely affect 
nodulation. The importance of this factor does not 
seem to have been studied widely in the tropics. 
Inoculation experiments in this laboratory with 
effective rhizobia was observed to lead to dif- 
ferent responses in nodulation of groundnut in 
red and black soils — two of the major soil types 
in South India. An effective strain (R4) 
induced heavy nodulation in A. hypogaea in 
red soils which are acid to neutral (pH 5*5-7- 0) 
more than in black soils which are distinctly 
alkaline (pH 8 *2-10 *5) albeit the fact that red 
soils contain less exchangeable cations than 
black soils. In sterile cultures pH levels of 
4*0, 5*0 and 6*0 were found suitable for 
plant growth, optimum nitrogen fixation and 
haemoglobin formation with a most favour- 
able effect at pH 5*0 while fixation deteriorated 
toward pH 3*0, 7*0 and 8*0 (Fig. 1). This 
agrees well with the observations of Norris" 
that there is no justification for assuming that 
tropical legumes need lime because the soil is 
acid, for they are capable of living and thriving 
quite normally in distinctly acid soils. 

The Legume-Rhizosphere Effect 

The role of plant root excretions on the micro- 
bial composition of rhizosphere is well defined.'^’ 
Thus, Timonin^o found 275 millions of bacteria. 
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per gram of rhizosphere soil around wheat roots 
against 21 millions in control soil. The num- 
bers for lucerne were 287 and 22-3 millions 
respectively, the ratio of rhizosphere to soil in 
both plants being 12 : 9. 



pH 

Fig. 1. The inflaence of soil reaction on nitrogen 
fixation and haemoglobin content in Arachis hypogaea. 

However, the legume rhizosphere might 
stimulate the nitrifying group of bacteria. Thus, 
at 20 days from germination in Dolichos lablab 
nitrifying group bacteria reach 240 millions per 
gram of rhizosphere soil from an initial 43 
millions at five days. Foliar sprays of sucrose 
or urea further increased their numbers, while 
those with thiouracil and gibberellin had an 
adverse effect.^i Similarly, nitrifiers which 
comprised 2% in control soil increased to 
12-3% in the rhizosphere soil of Phaseolus 
mungo, while applications of farmyard and 
green manure changed the percentage of nitri- 
fiers in the rhizosphere to 10*0 and 15*0 in the 
two treatments. Ammonium sulphate further 
increased their numbers from 5*0% in the con- 
trol soil to 48*0 and 43*0% in rhizosphere soil 
of Phaseolus and Vigna.^^ 

There does not seem to be specific evidence 
in . literature in favour of the rhizosphere effect 
on rhizobia. While Starkeyis claimed that 
rhizobia thrive particularly in contact with 
legume roots, they have since been reported to 
occur around the roots of Polygonaceae, Grami- 
nese and Malvaceae.!^ Besides, nodule number 
in legumes may not bear a relation to either 
the number of rhizobia in the rhizosphere or to- 
the size of the inoculumis although rhizobia may 
thrive in response to soil amelioration.i6 in 


fact, the number of rhizobia present in the 
rhizosphere of clover and alfalfa (10®-10i^ 
organisms per ml. of medium at the time of 
initial nodulation) have been shown to greatly 
exceed that required for maximum nodulation. ■'•7 

The role of aspergilli in the rhizosphere of 
legumes in acid sands where the microbial pro- 
duction of organic acids helps acid-tolerant 
lupines and seradellas to thrive and enable 
lucerne and clover to overcome the influence of 
humic acid was recently emphasized.^® The 
predominance of aspergilli in the rhizosphere 
of groundnut plants grown in lateritic soils is 
of interest since organic acids such as oxalic, 
gluconic and citric acids produced by this 
fungus might increase the availability of soil 
phosphates under certain conditions. 

The Effect of Plant Exudates 

Among organic substances exuded from plant 
roots, organic acids, sugars, amino-acids, reduc- 
ing compounds, growth factors, exo-enzymes 
and nucleic acid derivatives are well known. 

Preston et al.-o have shown that the growth 
regulator a~methoxy phenylacetic acid, when 
applied to bean hypocotyls moves into the roots, 
is secreted by the roots into the medium, taken 
up by the roots of many plants and transmitted 
to their leaves. Elkan-i found nutritionally 
different groups of microbes and higher num- 
bers of rhizobia in the rhizosphere population 
of a normally nodulating (NN) soybean when 
compared to that of a near isogenic non-nodul- 
ating (nn) soybean strain. Since root excre- 
tions of this mutant (nn) resulted in highly 
significant decreases in nodulation of the nor- 
mal plants (NN) Elkan concluded that non- 
nodulating soybean strains exude nodulation 
inhibiting principles. Deleuips described that 
leachates of the roots of perennial species of 
Rosmarinus officinalis and Erica prevent the 
growth of the associated annual legumes in the 
same soil. Germination and growth of legumes 
were inhibited when seeds of these were 
watered with leachates from the toxic Ros- 
marino-Ericon soil. Root and nodule macerates 
of the nodulating annual legume species offset 
this inhibitory effect. Deleuil thus showed that 
roots and nodules of legumes produce a sub- 
stance antagonistic to the toxin excreted by 
the perennial species of the Rosmarino-Ericon 
association. Again intercropping of cow-peas 
and Phaseolus with grasses cause concern since 
roots of several Gramine^ inhibit the develop- 
ment of bacteria not only in their rhizosphere 
but in non-rhizosphere as well.23 
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Additions of decomposing plant litter gene- 
rally promote the growth of amino-acid requir- 
ing organisms in the rhizosphere. Similarly, 
application of decaj/ing organic matter may 
promote nodulation 24 However, Garrett^o 
points out that toxins from piant litters may 
predispose plants to greater invasion by root- 
rot causing organisms. For instance, straw 
and litter of wheat, barley and rye produce 
four phenolic inhibitors : p-hydroxycinnamic, 
p-hydroxybenzoic, vanillic and ferulic acids, 
while with rice straw p-oxybenzoic and 
p-coumaric, ferulic, caffeic, protocatechuic and 
salicylic acids are reported.^o it is, therefore, 
evident that “many specific and aspecific 
metabolic accelerators or inhibitors are involved 
in the interactions between root exudates and 
rhizosphere microfloras’'.^'?' The study of soil 
and rhizosphere factors, therefore, becomes 
essential if legumes are to play their full role 
in farm management. 

Effective and Ineffective Rhizobia 

Rhizobia may be effective or ineffective 
depending on their capacity to fix nitrogen 
during symbiosis. Strainal effectiveness cannot, 
how’ever, be correlated to their (i) cultural and 
physiological characteristics, (ii) antigenic 
structure, (Hi) colonial mutation, (iv) phage 
sensitivity and (v) sensitivity to antibiotic 
action.28 Thus, the only criterion, at present, 
to distinguish between effective and ineffective 
rhizobia appears to be through careful evalua- 
tion of nitrogen fixation in defined host-strain 
partnerships. Nitrogen fixation depends on both 
the plant and the rhizobium since the forma- 
tion of bacteroids — the ‘X’ and ‘Y’ forms in 
which bacteria occur within nodule cells — 
depends not solely on either bacterium or host 
but upon a complex interaction between the 
two entities.2J> Further, effectiveness could be 
influenced by temperature characteristics, genetic 
plant factors, host metabolism and its nutrition, 
for rhizobia could even become pathogenic in 
the absence of boron.20 

Effective and Ineffective Root Nodules 

Haemoglobin, shown to be a prerequisite for 
nitrogen fixation, characterizes effective root 
nodules. Absorption spectra of the pigment 
obtained with aqueous extracts of nodules after 
conversion to solutions of pyridine haemo- 
chromogen show sharpened absorption maxima, 
characteristic of haemoglobin as detailed in 
Figs. 2, 3 and 4 for root nodules of Cajanus, 
Cyamopsis and Vigna. VirtanenSi found a posi- 
tive correlation between haemoglobin content 


and the intensity of nitrogen fixation. Bacterial 
strains are known to differ in their effective- 
ness depending on their association with parti- 
cular host species. There are strains which are 
more effective, than the other strains in associa- 
tion with certain plants.32 Thus as shown in 
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Fig. 2. Absorption spectram of pyridine haemo- 
chromogen from the root nodules of Ca^a^uis cajan. 



Fig. 3. Absorption spectrum of pyridine haemo 
chroir.ogen from the root nodules of Cya? 7 iopiis Utra- 
gr^jiclcba. 


Table I an effective cow-pea strain (R 4) isolated 
from Arachis hypogaea which produced 245 
haemoglobin/g. fresh nodules in A, hypogaea, 
produced as much as 600 /^g./g. pigment in asso- 
ciation with Crotalaria juncea. In comparison, 
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strains SI, S 5, S 6 and S 7 isolated from 
Crotalaria were only moderately- effective (Raja- 
gopalan and Raju, unpublished). 
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FIG. 4. Absorption spectram of pyridine haemo- 
chromogen from the root nodales of Vi£-na catjang. 


Table I 

Haemoglobin content of nodules produced by 
various cow-pea rhizobia strains 


■'.rachis hypogaea 

Crotalai 

'ici Jttn:ea 

Strains 

Haemoglobin 

Mg./g. 

Strains 

Haemoglobin 

Mg,/g. 

R1 

245 

SI 

250 

R2 

200 

So 

27o 

R3 

145 

S6 

250 

R4 

245 

S7 

250 

R5 

190 

R4 

600 


Nodules formed by ineffective strains do not 
contain haemoglobin. Effective nodules in which 
bacteroid formation accompanies the appearance 
of the pigment lose their nitrogen fixing 
ability when it turns green, 33 although as 
stated by Thornton^^ caution should be exercised 
in such study, for disintegration of bacteroid 
tissue equally characterises ineffective nodules, 
old nodules and those kept in the dark. 

While the maxima of root nodule haemoglobin 
are normally reached just prior to the time of 
flowering, this may be a function of the age 
of the plant and condition of its growth. Thus, 
in Arachis hypogaea varieties TMV 2 and TMV 3 
grown in unsterile soil under conditions of 
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Table II 

The concentration of haemoglobin in the root 
nodiiles of Arachis hypogaea varieties 


Root nodule haemoglobin fjigjg* fresh nodules 
Variety Da ys from sowing 



20 

25 

35 

48 

60 

70 

TMV 2 .. 

130 

230 

260 

295 

235 

225 

TMV 3 .. 

117 

244 

295 

340 

300 

220 

TMV 6 . . 

111 

215 

285 

320 

340 

180 

HG 1 .. 

140 

159 

284 

315 

330 

275 


nodulation by endemic rhizobia, the maximal 
haemoglobin content of nodules are observed 
between 45 and 50 days ; in varieties TMV 5 and 
HG 1 these maxima are reached at 60 days from 
sowing.! In these varieties, flowering starts 
from about 22 days after sowing. 

The transformation of the red to the green 
pigment, which is known to result in the onset 
of conditions leading to cessation of N^ fixation, 
does not seem to occur until 53 days in Arachis 
hypogaea (Fig. 5). As seen in the figure, 



SCO 550 500 450 


WAVE LENGTH mp 

Fig. 5. Absorption spectra of pyiidine extractions of 
root nodules oi Arac/izs hypogaea. Curve A : White nodules, 
22 days old. Curve B: Red nodales, 53 days old. Curve 
C : Green nodules, 75 days old. 

within 75 days from sowing the absorption 
maxima of the pyridine haemochromogen from 
A- hypogaea nodules fade rapidly with the 
change of the red into the green pigment, a 
time at which the fertilized flowers rapidly put 
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forth their gynophores for subterranean seed- 
setting. Further, in this species in which the 
flowering is extended over a considerable 
period, the maxima in haemoglobin content 
are found much later during the fiovrering 
period. 

Haemoglobin Content of Root Nodules 
Thornton-<5 and Chen and Thornton-^" shewed 
in a study of effective and ineffective temperate 
nodules that the amount of nitrogen fixed w'asi 
a function of the central nodule tissue and it 
is now known that the central tissue of effec- 
tive nodules contains haemoglobin along with 
the bacterial component. The haemoglobin 
content of nodules was used as an index of 
effectiveness in nitrogen fixation and a varia- 
tion in nodule haemoglobin content from 105 f^g. 
to 1,130 Mg./g. fresh nodules has been described 
for peas, bean, alfalfa, vetch and clover. In 
tropical legumes wide variations are known in 
the effectiveness of nodules. Of the papilio- 
naceous genera examined in this laboratory, 
species of Arachis, Phaseolus, Clitoria, Centre^ 
sema, Vigna, Psophocarpiis, Cyamopsis, Cajanus, 
DoliohoSy Gliricidia and Crotalaria possessed 
effective nitrogen fixing root nodules. On 
inoculation with an effective Rhizohhim the 
nodule weight per plant ranged from 1*5 to 
3*0 g. in Arachis to 20-0-25*0 g. in species of 
Psophocarpus. Their haemoglobin content varied 
from 240 Mg. to 835 Mg./g. fresh nodule tissue. 
On the basis of their haemoglobin content 
(1-707-66-205 Mg. per nodule) these papilio- 
naceous genera possessed effective root nodules. 

The haemoglobin content in species of Dolichos 
(780 Mg./g. fresh nodules), Gliricidia (835 Mg./g.), 
Psophocarpus (433 Mg./g.) and Centrosema 
(395 p-g^/g.) indicate very effective symbioses 
as these were far in excess of that required for 
effectiveness. 

Free Amino-Acids and Amides in Root Nodules 
Since free amino-acids constitute the primary 
products in the assimilation of nitrogen in root 
nodules, study of their relative occurrence in 
different legumes may serve to define degrees 
of effectiveness.^s An examination of the pro- 
tein-free extracts of root nodules in this labo- 
ratory has shown that variations occur in free 
amino-acid and amide composition in different 
genera growing in symbiotic association vhth 
an effective strain. This may be construed in 
terms of host metabolism influencing symbiotic 
efficiency. In general, asparagine and glutamine 
amides preponderated in the soluble nitrogen 
pf many nodules as shown in Table HI, 


Table III 

Variation in the amide-nitrogen of root nodules 
of legumes expressed as percentage of the 
total soluble nitrogen 


Legurae 

Amide- N 

Phaseolus mtmgo 

9-9 

Vig7ia cat] mg 

21-0 

CUtoria UrnaUa 

21-6 

Dolichos bifiorus 

20-0 

Dolichos lahlab 

34-3 

Psophocarpus tetragonoloba 

34*5 

Arachis hypogaea 

44-0 

Gliricidia macrocarpa 

66*2 

Centrosema pubescens 

76-4 

Cyamopsis tetragonoloba 

88-8 


While in Cyamopsis asparagine dominated the 
soluble nitrogen fraction (75%), in Centrosema 
both glutamine and asparagine were present in 
large quantities. Glutamine was present in all 
legume nodules in varying amounts ; on the 
other hand, asparagine was not detected in 
some of them. The amides which constituted 
44-88% of the solube nitrogen of nodules in 
ArachiSy Gliricidia, Centrosema and Cyamopsis 
are suggestive of high fixation levels in these 
species. 

Next to the amides, glycine, alanine, leucine, 
a-aminobutyric and 7-aminobutyric acid were 
prominent in many nodules. Aspartic and 
glutamic acid (7-methylene glutamic acid in 
Arachis) and arginine, ornithine and cystine 
occurred in progressively lesser quantities. Of 
the hydroxy acids, serine occurred in quantities 
comparable to those of glutamic acid in 
Phaseolus. Pipecolic acid was characteristic of 
this plant. In the nodules of Trifolium repens 
7-aminobutyric acid was reported^o but in genera 
examined here, only small quantities of this 
amino-acid were detected. /5-alanine, a decarbo- 
xylation product in Leguminosae, occurred in 
large quantities in Dolichos and Vigna, with less 
amounts in Cyamopsis. Arginine occurred in 
larger quantity in nodules of Arachis than in 
others, while phenylalanine, tryptophane and 
tyrosine were not observed in most, with the 
probable exception of Dolichos. 

The preponderance of amides in the soluble 
nitrogen of nodules in the tropical species men- 
tioned here indicate effectiveness of their 
symbiosis which their high haemoglobin content 
further serves to emphasize. 

The Practical Aspects of Legume Nodulation 
TO Tropical Agriculture 

The quantity of nitrogen fixed by a legume 
per acre depends on the nodule number, their 
size, longevity, the bacterial strain, condition qf 
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plant growth and crop management. While 
fixation-benefit depends on the nodule volume 
per acre of crop, very few field observations 
have so far been made in the tropics. Crops 
in Britain have been shown to have higher 
nodule weight per plant than tropical crops 
which may possibly be due to higher soil mois- 
ture and lower temperature. Thus, RusseiB^’ 
considered that in species of Yicia, Pliaseolvs, 
Arachis, Glycine and Vigna which may have 
between 100 and 1,000 nodules, the individual 
nodule weight may vary between 1 and 40 mg. 
In many cultivated legumes grown in association 
with an effective cow-pea strain in this labo- 
ratory, this v/eight ranged from 4*5-225-0 mg. 
per nodule which showed that some Indian crop 
plants have, on an average, greater weight per 
nodule than was previously known. Their 
haemoglobin contents (1*707 to 66*205 /^g. per 
nodule and 240 to 835 yg./g. fresh nodules) 
clearly indicate effective symbiosis. However, 
far too little is known about tropical crops to 
make any generalization. The statement that 
legumes carry nodules on their roots and that 
they benefit the soil is only doubtfully true for 
many large-seeded cultivated crops such as 
pigeon-pea, bean, groundnut, sunnhemp, green-, 
black- and horse-gram. This is so because if 
they carry nodules, which is not often so under 
good farming conditions, most nitrogen fixed is 
removed from the land in the seed crop vrhile 
nearly all the rest goes with vines or .straw at 
harvest. RusselH® points out that in the tropics 
'‘many legumes grown for the ostensible pur- 
pose of raising the soil nitrogen level are not 
even nodulated for most of their growing 
•season”. V/hether this lack of nodulation 
applies only to genera or entire subfamilies 
remains unknown. Undoubtedly the problem of 
root nodule nitrogen fixation requires reinvesti- 
gation in the tropics. 

We thank Drs. L. Saraswathi-Devi and C. B. 
Sulochana for critically reading the manuscript 
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A RARE HAPLOID CELL IN A ROOT OP ALLIUM CEPA 


SARASWATHY ROYAN-SUBRAMANIAM-^ 

Cytogenetics Laboratory, Department of Biochemistry , Indian Institute of Science, Bangalore--L^ 


rilHE interest in “somatic reduction” and its 
implications stimulated by Huskins^ led to 
an extensive series of investigations.- While 
the' occurrence of cells, tissues, roots or even 
entire seedlings with reduced chromosome num- 
bers is not uncommon in polyploids,^''^ the 
phenomenon is considered to be extremely rare 
in diploids. A “reductional grouping” giving 
rise finally to a cell, with a reduced chromosome 
number is considered to be rather a rare event 
in normal roots of Allium cepa.s The proba- 
bility of such an origin of a haploid cell with 
a complete genome is considered to be less 
than 10'<\ 

Naturally, records of somatic reduction in 
normal roots of A. cepa are rather few.^ TwO' 
prophase nuclei with 7 chromosomes each were 
observed by Srinivasachar.io The occurrence of 
a cell with a “reductional grouping” and 
another with only a haploid complement of 
chromosomes in a root is, therefore, of unusual 
interest. These rare examples were observed 
during a survey of the factors to be controlled 
for revealing the structural details of the chro- 
mosomes in material fixed in acetic alcohol.i^ 

In view of the possibility that these rare 
phenomena may be repeated, the succeeding crops 
of roots from the same bulb were scanned. It was 
during such an exploration that cells with two 
nuclei, two metaphases and tetrasomatic com- 
plements of chromosomes were observed. The 
procedure was to clip the root tips for processing 
as haematoxylin squashes^i and then return the 
bulb to the moist sand kept in an incubator at 
30° C. Table I summarizes the results obtained. 


The segregation of metaphase chromosomes 
into groups of eight each were observed in one 
of the roots of the first lot. Figures 1 and 2 
taken under phase contrast and ordinary 
illumination respectively illustrate their orienta- 
tion in the cell. It is difficult to judge whether 
they are constituted by the segregated homo- 
logues.^’5- 

A metaphase showing eight chromosomes 
alone in another cell of the same root (Figs. 3 
and 4) is suggestive of its possible origin from 
a reductional grouping. The boundaries of 
these cells are incomplete. While this fact 
militates against their acceptance as critical 
proof for the rare occurrence of “somatic reduc- 
tion” and haploid cells in normal material, 
independent confirmation was available in the 
form of a rare metaphase with 8 diplo-chro- 
mosomes in colchicine-treated material.i^ 

When reductional groupings occur in normal 
material, they have to be considered as the 
result of spindle abnormalities. These appear 
to be accentuated by chemicals.^’^-^'i^ Srinivasa- 
char and Patau^ remark that one of the mecha- 
nisms by which reductional groupings could 
give rise to a haploid cell may be by a spindle 
which “even if somewhat disorganized, still 
functions so that sister chromatids move towards 
opposite poles” (p. 235). 

Rare spindle abnormalities in normal roots of 
the same bulb could be in different directions 
as evidenced by the discovery of cells with two 
nuclei, two metaphases and tetrasomatic ana- 
phases (Table I). Figure 5 shows a bi-nucleate 
cell and Fig. 6, one with two metaphases. 


Table I 


Lot No. 

After germination 
for 

(day.s) 

No. of root-tips collected 

Remarks 

1 

2 

20 

Two instances of tetrasomaty in one root. 
A reductional grouping and a haploid cell* 
in another root. 

2 

4 

4 Treated with ;>-dichloro- 
benzene for 106 min. 

Normal. 

3 

7 

3 

Two raeta phases in one cell. 

4 

13 

Main 5 

Side 6 

A binucleate cell and sectors of tetrasomatic 
cells. 

Normal. 

5 

15 

Main 1 ) 

Side 2 )■ 

Cells normal. Favourable for study of 
chromonemata. 

5 

IS 

Main 6 

Two cells with 4n complement. 
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A Rare Haploid Cell in a Root of Allium cepa 


even that of gene mutations.® The presence of 
cells with two nuclei, two metaphases and 
tetrasomatic anaphases in roots of the same 
bulb in which a haploid genome was observed 
in one of the cells, is suggestive of spindle 


Diploid and tetrasomatic anaphases lying side 
by side are illustrated in Fig. 7. 

The occurrence of cells with a viable haploid 
chromosome complement is an event whose 
rate of incidence is suspected to be smaller than 


Metaphase. Chromosome-? segregated into two groups of 8 each. 

. Fig. 5. Kr nucleate cell Fig. 6. Two metaphases in a cell, 
bases. Figs. 1 and 3. Phase Contrast. X ea, 400. Figs. 2, 4*“': 
ca. 1,600. Figs. 5 and 6, X ca, 800. Fig. 7, X ca, 600. 
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abnormalities in different directions and 
as such the origin of a haploid cell with 
8 chromosomes should be a random phenomenon. 

Grateful acknowldgment is made to the 
Council of Scientific and Industrial Research, 
New Delhi, and the Indian Institute of Science, 
Bangalore, for their encouragement. 
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THE SPECIES ANCESTRAL TO CULTIVATED RICE 

S. SAMPATH 

Central Rice Research Institute, Cuttack-6 


ITiRACING the origin of cultivated rice from 
its wild progenitors is both interesting 
and important. Two recent publications, by 
Richharia^ and by Kihara,- have gone critically 
into the botanical aspect of this subject. 
It is generally agreed that the cultivated rice, 
Oryza saliva, originated in Asia and that the 
common wild rices of India are its closest 
relatives. Some unexpected difficulties have 
however arisen in giving the correct specific 
names to these wild rices, and it is here 
intended to explain the difficulties and also to 
offer a solution. 

Both Richhariai and Kihara- use the specific 
name Oryza perennis Moench for a primitive 
species which is closely related to cultivated 
rice and is widely distributed in Africa and 
Asia. The nomenclature by Mocnch was based 
on plants grown in the botanic garden in 
Marburg, the seeds of which had been collected 
from Cuba. The type specimen has been lost 
and the description is vague and inadequate to 
determine the taxon to which the name ayjplies. 
Tateoka,^ after a critical examination of the 
relevant publications and enquiry, concludes^ 
that application of this specific name is un- 
certain, the type specimen could have been a 
variety of O. sativa, could have been O. latifolia 
or the long-anthered diploid primitive species 
for which this name was later widely used. It 
is held that this matter cannot be solved by 
reference to authorities and that a fresh decision 
has to be made. 

The solution offered is based on two premisses. 
The first (A) is that clear taxonomic distinction 


should be made between a species evolved in 
nature, and a cultigen evolved by man for his 
needs. The taxonomy of cultigen is always com- 
plex and may rarely coincide with that of natural 
species. For example, at the Central Rice 
Research Institute novel genotypes artificially 
produced and grown, include selections derived 
from hybrids between African and Asian species, 
chromosome variants of O. sativa, tetraploids 
derived from interspecific hybrids, and a Spon- 
tanea rice with iiguleiess leaves. These would 
not morphologically or genetically correspond 
to a single well-defined species. Parallel 
situation is found in other cultigens. For con- 
venience and utility, cultigens should be con- 
sidered as distinct taxa. The .second premiss 
(B) is that taxonomy should serve a purpose, 
and in this instance should embody the findings 
of cytogenetical research and should also be 
acceptable to rice botanists in diilei'cnt parts 
of the world. In this connection it may be 
recorded that at a Symposium on rice genetics 
and cytogenetics, held in Los Banos, Philippines, 
in February 1963, the participants expressed 
their preference for retaining the specific name 
O. perennis for the species from which O. sativa 
was evolved. 

From the first premiss it is held that the 
ancestral species should not be considered as a 
variety of the cultivated species and therefore 
the name of O. sativa var. Fatua Prain should 
not be given to the taxon concerned. The name 
was given to wild rices occurring as weeds, and 
did not take into consideration the nomen 
O. rufipogon described by Griffith earlier. 
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Tateoka*^ has used the name O. rufipogon 
Griffith for the common wild rices of India and 
South-East Asia in his revision of the genus. 
It is now intended to “split” the wild rice 
assemblage into two species, retaining O. ru/l- 
pogon for one group. The reasons for this 
“split” are as follows : 

Work at the Central Rice Research Institute 
has shown that the annual wild rice of Asia, 
occurring as weeds in rice fields and adjacent 
ditches, is a hybrid species evolved by natv^ral 
crossing between O. sativa and its ancestral 
species. The evidence for this interpretation is 
enumerated below. 

1. Natural crossing between O. sativa and a 
perennial species is taking place seasonally, in 
favourable localities. 

2. The segregants from parallel artificial 
crosses resemble the weed population. 

3. Some of the weed rice population show 
semisterility, and when grown experimentally 
segregate for plants resembling local cultivated 
varieties. 

4. Hybridising O. qlaherrima of Africa with 
Asian perennial rice also results in such weed- 
like segregants, and other Afrasian and-Amer- 
asian combinations give similar results. 

The cytogenetic analysis of the weed popu- 
lation and the artificially produced genotypes 
are being carried out at Cuttack as well as 
elsewhere and the hypothesis of hybrid origin 
of annual weeds or Spontanea rices is strongly 
supported. These Spontaneas are wide-spread, 
occurring in a broad belt from Queensland, 
Australia to Volga delta in U.S.S.R, constituting 
an enormous population of different genotypes. 
It is not proved and it cannot be proved that 
all the Spontaneas are of hybrid origin ; some 
of them are hybrids of recent origin, while others 
are probably segregants from more ancient 
hybrids. 

Since a cultigen, O. sativa, has probably con- 
tributed to the origin of Spontaneas, it is 
desii’abld- that the latter be distinguished taxo- 
nomically from a natural species (Premiss A). 
Tlie. specific name O. rufipogon can apply either 
to the perennial species which is one parent, 
or to Spontaneas which are descendants, but 
not to both. The description of Griffith-^ does 
not make clear, to which taxon he is referring 
and he does not seem to be aware that there 
are two taxa involved. Watt^ who had made 
wider collection of wild rices of India, and had 
compared them critically, recognises four groups, 
of which var. 1, rufipogon, and var. 3, hengalensis, 
are two.- The. -first is identified by Watt as 
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corresponding to Griffith’s taxon, and the other 
corresponds to the natural ancestral species. 
This grouping is accepted and O. sativa var. 
hengalensis Watt is here described as O. perennis 
Moench, emend. Sampath. in accordance with 
premisses A and B. The living collection at the 
Institute indicates that both the species are 
differentiated into subspecies in different regions. 
The taxonomy of the subspecies is postponed 
till cytogenetic studies are extended. Because 
the two species, O. perennis and O. rufipogon, 
are sympatric and cross-fertile, well-defined 
morphological distinctions are difficult to estab- 
lish. Variability in populations of O. rufipogon 
is considerable. The two species can be 
differentiated by selecting the extreme classes, 
or by taking into account group of characters. 
The habitat of O. perennis in ponds and ditches 
where there is water depth of 10 to 50 cm. The 
plants are potentially perennial and form a short 
tuft in dry season. Creeping stems and short 
rhizomes are formed in this season. During the 
monsoon season, the tillers float and can branch 
as well as root at nodes. The buds grow at an. 
angle from the stem and pierce the leaf-sheath on. 
emergence. The panicle is fully exerted, open 
and the spikelets are' slender rarely exceeding 
3 mm. in width and the awns are also slender. 

0. rufipogon has wider distribution, being preva- 
lent in upland rice fields, and is seasonal, being 
seed propagated. The tillering is often semi- 
erect or erect, and buds emerge parallel to the 
internode and rarely pierce the sheath. The 
panicles are sometimes partly exerted, and often 
compact. The grains are coarser (mostly 
exceeding 3 mm. in width) as also the awns. 
The presence of genes from O. sativa is the 
probable cause of increased grain size. The. 
key to the species can best be based on anther 
length in comparison with spikelet length. 

-Key 

Ligule of middle leaves 15 to 30 mm. long, 
rarely longer, always acute : 3 species. Other 
species of the genus Oryza have generally shorter 
ligules which are not acute. 

1. Spikelets persistent . . O. sativa 

2. Spikelets deciduous (shattering) : 

A. Anthers 4 mm. long or 
longer, filling the spikelets 

close to apex . . O perennis 

B. Anthers 3 mm. long, varying 
from 2*5 to 3-5 mm. leaving 
a distinct gap at the apex of 

spikelet . . O. rufipogon 
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The species O. perennis is widely distributed in 
Asia having been collected from Orissa, Bengal, 
Assam, Manipur, Burma, Thailand and Philip- 
pine Islands. The strongly rhizomatous and 
erect-growing species of Africa listed as 
O. perennis Moench subspecies B^rthii 
A. Cheval. is closely related to this species. 
A taxon occurring in Cuba, intermediate bet- 
ween African and Asian groups referred to as 
O. perennis Moench (Syn. O. cuhensis Ekman) 
in some publications, is also considered to belong 
to this species. The description is based on 
material collected in Orissa. 

Oryza perennis Moench, emend. Sampath. 

Gramen in vadis ad 70 cm. altis crescit, 
superstes vero est tempore sicco per fascicules, 
rhizomatibus repentibus. Culmi in aqua fiexi 
ad nodos ramiferos, radiculis vero ornati ad 
nodos inferiores. Folii vagina longa, tumescens 
atque culmos natantes supportans. Ligula 
membranacea ca. 20 mm. longa acuta, ad apicem 
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bifida. Panicula penitus exserta, patens, spiculis 
100-130 ornata pedicello oblique fixis. Lemmata, 
sterilia lineari-lanceolata, ad margines tricho- 
matibus minutis ornata. Spiculae ca. 8-5 mm. 
longse et 3 mm. latse, apiculo purpureo ornatse. 
Antherse ca. 5*5 mm. longae. Arista gracilis, 
scabra, partim pallide purpurea, ca. 74 mm. longa. 

Neotypus, Sampath. No. 12. C.R.R.I. lectus in 
cisterna Kanori dicta ad Cuttack, in ditione 
Orissa, in India, et positus in Herbario Nationali 
Centrali ad Calcuttam (CAL). 

Thanks are due to Dr. R. H. Richharia, 
Oirector, for facilitating this study, and to 
Rev. Fr. Santapau for assisting in preparation 
of this paper. 
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CARNEGIE INSTITUTION OF WASHINGTON YEAR-BOOK NO. 62* 


issue of the previous Year-Book (61) 
marked the Sixtieth Anniversary of the 
Carnegie Institution of Washington. In 1902 
Andrew Carnegie bequeathed a sum of ten 
million dollars “to found in the city of Washing- 
ton an Institution which shall in the broadest 
and most liberal manner encourage investiga- 
tion, research, and discovery”. Ever since its 
establishment the Carnegie Institution of 
Washington has been promoting original research 
“by systematically sustaining projects of broad 
scope that lead to the discovery and utilization, 
of new forces for the benefit of man”, and with 
its expanding activities and collaboration with 
other institutions, it stands today as an ideal 
research centre for “unfettered and uncommitted” 
research in its broadest aspects. The Year-- 
Books of the Carnegie Institution form signifi- 
cant additions to current scientific literature 
for they maintain a continuity of approach in 
the various fields of study undertaken by the 
seven departments of the Institution besides 
reporting the latest results achieved in eacVi 
case during the year under report. 

In a brief review as this we have necessarily 
to make a choice. Three outstanding areas of 
recent investigation are of particular interest, 


* Carnegie Instituion of Washington Year Book No. 62 
(Carnegie Institution, 1520, P Street, Northwest, 
Washington, D.C. 20005), 1963, pp. xi + 54 + 551, Price 
$1*50. (cloth, bound). 


namely, astronomy, geophysics and genetics. 
Tire work in the Mount Wilson and Palomar 
Observatories in close collaboration with the 
Radioastronomy Observatory of the California 
Institute of Technology has enabled more and 
more radio-sources to be identified unambiguously 
with objects observed optically. A major dis- 
covery during the year is the identification of 
tbe radio-source designated 3C273 with an opti- 
cally observed galaxy which is 100 times more 
luminous than galaxies such as the Andromeda, 
and its rate of radiation estimated at 10^® ergs 
per second is the most powerful known in the 
universe so far. 

The work in the Geophysical Laboratory has 
been augmented during the year by research 
groups of visiting investigators representing 
nine 'countries. Their fields of research included 
experimental and statistical petrology, high 
pressures, ore mineralogy, rock ages, and 
organo-geochemistry. The research during the 
year has yielded new evidence to show that 
mild thermal degradation of kerogen is the 
principal mechanism by which hydrocarbons in 
natural gas and petroleum are produced. 

The Genetics Research Unit is continuing to 
concentrate on the biochemical structure of the 
single chromosome possessed by each bacterio- 
pbage particle, so as to gain fundamental know- 
ledge about synapsis, heterozygosis, genetic 
deletions and such other phenomena whose 
explanations remain still obscure. 
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OXIDATION OF ALCOHOLS BY 
PEROXYDISULPHATE 

Studies of oxidation of a wide variety of sub- 
stances, all in aqueous medium, by peroxy- 
disulphate have been reviewed recently by 
House.i Kinetics of oxidation of isopropanol, 
methanol5-<^ and ethanol^’" have been reported. 
Bawri^ has also studied oxidation of ethanol by 
S 20 g==~Ag+ or Cu"+ system. There is contro- 
versy with regard to general nature of 
mechanism of oxidation especially of isopropanol, 
following either free radical or ionic type. We 
have made a systematic study of oxidation of 
methanol, ethanol, normal and secondary 
butanols by peroxydisulphate in aqueous solu- 
tion in the presence of air as well as under 
deaerated conditions, in the presence as well 
as absence of Ag+ ions. The reaction systems 
peroxydisulphate-ethanol or methanol have 
been studied both under buffered (pH = 8 with 
phosphate) and unbuffered conditions (pH 2 
to 3). The peroxydisulphate-n and sec-butanol 
systems have been studied under unbuffered 
conditions only in view of some complex 
features appearing with buffers. The uncata- 
lysed reactions have been generally studied at 
60®-80‘' C. and the Ag+ catalysed reactions 
at 50°— 70® C. All experiments have been 

conducted at constant ionic strength. The 
oxidation reactions have been followed by 
measuring the rate of disappearance of peroxy- 
disulphate by iodometrys and the orders for the 
reactants reported in this note refer to this 
rate only. 

We have observed in the case of all alcohols 
inhibition periods in the presence of oxygen. 
In the absence of oxygen the orders with 
respect to peroxydisulphate and alcohol (both 
ethanol and methanol) are 3/2 and 1/2 respec- 
tively both for buffered and unbuffered condi- 
tions. The order with respect to Ag-^ is found 
to be one-half. It is interesting to compare 
that Bawn" under slightly different experi- 
mental conditions (peroxydisulphate-ethanol- 
diphenylpicrylhydrazyl) has obtained orders 
with respect to peroxydisulphate and Ag-^, one 
and one-half respectively. Hydrogen ions 
(O-l-l'OM) do not influence the rate (catalyed 
or uncatalysed) of oxidation. Increasing the 
ionic strength (by addition of CIO^- ions and/ 
or HSO 4 - ions) of the medium decreases the 


rate. The stoichiometry for peroxydisulphate- 
ethanol system is found to be 1 : 1 by product 
(acetaldehyde and trace of acetic acid) analysis. 
The rate coKistants for uncatalysed peroxydisul- 
phate-methanol system 

=r 2-045 X 10-2 _ 1.351 X 10^1 exp. (- 20,140/ 
R X 343) lit. mole"'' sec.''^ and for peroxy 
disulphate-ethanol system 
k 2 = 1-763 X 10"2r= 2*549 X lO^^exp. (— 15,250/ 
R X 328) lit. mole“i sec.’i have been obtained. 
The corresponding rate constants for catalysed 
reactions respectively are 
/C 3 =: 2-99 = 3-131 X 10^^^ exp. (- 15,740/R X 
343) lit. 3/2 moles "*^/2 sec."^- and 7 -C 4 = 3-71 = 

3-129 X 107 exp. (-10,400/R X 328 lit. 2/2 molcs -^2 
sec.’h 

Our results generally support the mechanism 
given by Bartlett et aU* and Kolthoff et cJJ 
that the reactions are free radical in nature. 
Calculation of rate constants, Ag^ catalysis, effect 
of H“i-, CIO^', HSO 4 ", buffer, oxygen, etc., on the 
rates and evaluation of activation energies, 
frequency factors, etc., comprise new features 
in our studies not reported earlier. 

In the case of peroxy disulphate-secondary 
butanol (uncatalysed) reaction, our results wi.h 
regard to orders of reactants, stoichiome ry, 
product analysis, etc., are in conformity with a 
mechanism in which the radical ion SQ.f" acts 
as an initiator and 304 -'“ as well as SoOg^ions 
act as terminators. 

~ 2304 *“ 

364 - + CH 3 . CHOH . CH. . CHg > 

CH 3 .COH.CHo.CH 3 -h HSO 4 - fcro 

CH3 . COH . CHo . CH3 + SoOg == - 

CH3.CO.CHo.CH3 +HSO4-+ SO4- /erg 

CH 3 . COH . CH^ . CH 3 + SO 4 - - > 
CH 3 .CO.CH 2 .CH 3 + HSO 4 - kr^ 

On the basis of this mechanism — dCS.^O^-l/dt = 
[SgOg-] [CHg . CHOH . CH„ . CH.,]!. ' . 1 ^ = 

(Jer, kr, krg/fcr^) * = 6 • 195 x 1 0'S = 6 - 637 x 1 0 » 
exp. ( — 25,170/R x 343) lit.i mole-i sec.'i 
The order with respect to Ag+ is one-half and 
the orders with respect to peroxydisulphate 
and alcohol remaining unaffected under catalysed 
conditions. The corresponding rate constant for 
the catalysed reaction is 
Kj = 0-8128 = 14-22 X lO^ exp. (— 17,640/R 
X 343) lit. mole-1 sec.-i The effect of hydro- 
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gen ion, bisulphate ion and ionic strength are 
same as in methanol and ethanol oxidations. 
Methylethylketone has been identified as the 
product. 

The rate expression for the peroxydisulphate-n 
butanol uncatalysed system is — d [SoOj^=]/dt 
= K [S20g=]3/2 and 

K=kr^ (kr^/krr^)i = 5-833 X 10'^ = 2-729 x 
10^"> exp. (- 27,74 oM X 343) lit/^ mole-i sec.-i 
The 3/2 order for peroxydisulphate and zero 
order for alcohol may be explained on the basis 
of the termination step being mutual type in 
this case : 

2 CHg.COH.CHoCHg ->CH3.CHOH.CHo.CH;^ -b 
CH3 . CO . CHo . CH3 .... fcrg. 

Further experimental details with a complete 
discussion will appear elsewhere. 

Dept, of Physical Chemistry, L. R. Subbaraman. 
University of Madras, M. Santappa. 

Madras-25, January 31, 1964. 
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CYANOETHYLATION OF 
QUINAZOLINONES 

Quinazolinones, as a class of compounds, have 
not been so far subjected to cyano ethylation. 
Recently, we had an opportunity to study the 
addition of acrylonitrile on 3, 4-dihydroquinazo~ 
lin-4-ones in presence of catalysts like ammonia, 
aqueous sodium hydroxide and sodium 
methoxide. 

Cyanoethylation proceeds smoothly on 3, 4- 
dihydroquina2olin-4-one in presence of aqueous 
ammonia or sodium hydroxide solution to 
yield 3-cyanoethyl-3, 4-dihydroquinazolin-4-one. 
Under similar conditions, 2- and/or ring-substi- 
tuted quinazolinones do not add on acrylonitrile. 
2-Methyl (or ethyl) -3, 4-dihydroquinazolin-4- 
one adds on acrylonitrile in tetrahydrofuran in 
presence of sodium methoxide as catalyst to 
yield the corresponding 3-cyanoethyl derivative. 
The 2-alkyl-6 (or 7) chloroquinazolinones 
require rather drastic conditions for cyanoethy- 
lation ; they have been cyanoethylated in posi- 
tion 3 by heating them in sealed tubes at 60-80^ 
with acrylonitrile in tetrahydrofuran and sodium 
methoxide as catalyst. The sealed-tube reactions 
are, however, accompanied by sparingly soluble 
by-products which have not been characterised. 
In this investigation, all the 3-cyanoethyl deri- 
vatives have been hydrolysed to their corres- 
ponding acid amides with concentrated sulphuric 
acid. 

(a) 3-Cyanoethyl-3, 4-dihydroquinazolin-4-one. 
— To 3, 4-dihydroquinazolin-4-one (1 g.) in water 
(10 ml.) and liquor ammonia (1ml.) was added 
acrylonitrile (3 ml.) in the cold. The reaction 
mixture was stirred and warmed to 50° and 


CO 


N 


No.» 

Ri 

R 2 

Ra 

R4 

m.p. ^ C, 

Nitrogen % 


Found 

Calculated 

L' 

H 

— CPIaCHaCN 

H 

H 

138-39 

20*70 

21*11 


H 

— CH CHoCONH.* 

H 

H 

192-93 

19*01 

19*35 

3 ^' 

C 1 T 3 

— CHXHoCN 

H 

H 

145 

19*78 

19*71 

4,^ 

CHs 

-CH 0 CH 2 CONH 0 

H 

H 

210-11 

18*05 

18*18 


CH 0 CPI 3 

-CHoCHXlSr 

H 

H 

179-80 

18*78 

18*50 

6 ^^ 

CH.CH:, 

-CH 0 CH 2 CONPI 2 

H 

H 

193 

17*04 

17*14 

r 

CH 3 

— CPLCIIXN 

Cl 

H 

153-54 

I6'50 

16*96 

gri 

CH 3 

— CH2CH2CdNHo 

Cl 

H 

209-10 

15*82 

15*81 


CPI 3 

— CHoCHoCN 

H 

Cl 

175 

16*53 

16*96 

lO'* 

CH 3 

-CPI.CHoCONPIo 

H 

Cl 

210 -n 

15*49 

15*81 

11 " 

CH 0 CH 3 

— CHoCHoCN 

PI 

Cl 

173-74 

16*46 

16*06 

w ■ 

CH 0 CH 3 

-^CH.UPI.CONHs 

H 

Cl 

189-90 

15*19 

15*03 


* The superscripts refer to the methods of preparation. 
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held at that temperature for 30 minutes ; it was 
then allowed to stand at room temperature 
overnight, when the colourless, alkali-insoluble 3- 
cyanoethyl-3, 4-dihydroquinazolin-4-one (0*7 g.) 
precipitated out ; m.p. 136-38°. It was crystal- 
lized from aqueous ethanol as colourless needles 
melting at 138-39°. Found; N, 20*70 ; Calc, for 
C^jHgNgO : N, 21*11%. [Use of sodium 
hydroxide solution ( 1 ml.; 10 %) instead of 
ammonia in the above reaction gave rise to the 
same product.] 

(b) 2-Ethyl-2-cyanoethyl-2, 4-dihydroquina- 
zoUn-4-one. — To 2-ethyl-3, 4 -dihydroquinazoiin- 
4-one (Ig.) in tetrahydrofuran (3ml) was 
added sodium methoxide ( 0*1 g.) and acrylo- 
nitrile (5 ml.) in the cold. The reaction mixture 
was held at 60-70° for 90 minutes and then 
allowed to stand at room temperature overnight. 
The solvent and the excess of acrylonitrile were 
removed in vacuo , and the solid residue was 
triturated with potassium hydroxide solution 
(2 g. in 20 ml.) ; the insoluble solid fraction was 
crystallized from aqueous ethanol to obtain 
2-ethyl-3-cyanoethyl-3, 4-dihydroquinazolin-4- 
one as colourless needles (0*15 g.) melting 
at 179-80°. Found: N, 18-78; Calc, for 
C 13 H 13 N 3 O : N, 18*50%. 

(c) 2~MethyU7-chloro-‘2-cyanoethyl-2, 4-di- 
hydroquinazolin~4-‘One. — 2-Methyl-7-chloro-3, 4-' 
dihydroquinazolin-4-one (Ig.), tetrahydrofuran 
(3ml.), sodium methoxide ( 0-2 g.) and acrylo- 
nitrile (3 ml.) were taken in a. sealed pyrex 
tube (30 ml. capacity) and heated at 70° for 
4 hours. The yellow reaction product was 
triturated with sodium hydroxide solution ( 10 % ; 
20 ml.) and the residue was crystallized from 
aqueous ethanol to obtain the title compound 
melting at 175°. Found: N, 16-53; Calc, for 
C 12 H 1 QN 3 CIO: N, 16-96%. 

(d) 3-Carhamoylethyl-2, 4-dihydroquinazolm- 
4-one. — 3-Cyanoethyl-3, 4-dihydroquinazolin-4- 
one (0*5 g.) was dissolved in concentrated 
sulphuric acid (5 ml.) and held at room tem- 
perature for 4 hours. The solution was then 
poured into crushed ice (15 g.) and the resulting 
.solution was rendered alkaline with liquor 
ammonia to obtain the title compound as a 
colourless crystalline solid (0*4 g.). It was 
crystallized from aqueous ethanol ; m.p. 192-93°. 
Found: N, 19*01; Calc, for 

N, 19*35%. 

Research and S. Somasekhara. 

Development Division, (Miss) Y. S. Dighe. 
Sarabhai Chemicals, S. L. Mukherjee. 

Baroda, January 27, 1964. 


STUDIES ON THE PRECIPITATION OF 
CERIUM (IV) AND LANTHANUM 

WITH MALONIC, SUCCINIC, ADIPIC 
(AND PHTHALIC) ACIDS 

A NUMBER of dicarboxylic acids have previously 
been studied for the precipitation of rare 
earths. Oxalic acid has been commonly used 
as a reagent for the determination of rare 
earths. Vickery- and Martini'^ have rei^orted 
the use of succinic acid for the detection of rare 
earths. Ryabchikov and Teret’eva"^ found that 
malonic, succinic and adipic acids form soluble 
complexes with yttrium group of rare earths 
and precipitate the cerium group metals, while 
phthalic acid precipitates both the yttrium and 
the cerium group elements. 

As the above results except in the case of 
oxalic acid were only of a qualitative character, 
the present investigations were undertaken to 
study quantitatively the precipitation of cerium 
(IV) and lanthanum with malonic, succinic, 
adipic (and phthalic) acids. 

Procedure for the precipitation of cerium (IV) 
and lanthanum. — Excess of the dibasic acid 
(1 gm.) was added to 100-150 ml. of a solution 
containing cerium (IV) or lanthanum ions and 
the pH adjusted with the help of ammoniuiii 
hydroxide or hydrochloric acid. The solution 
was heated for about, 5 minutes at 100°, cooled 
to room temperature and filtered through 
Whatman filter-paper No. 42. The precipitate 
was washed with an aqueous solution of the 
dibasic acid adjusted to the pH of the experi- 
mental solution. The precipitate was dried and 
ignited to the oxide at 850°. Tables I- IV and V 
and VI give the results of the precipitation of 
cerium (IV) and lanthanum respectively. 



Table I 



CeOii taken, mg. 
oxine method 


14*7 


Ce 02 found, mg. 
using malonic 
acid 

11*5 

0*7 

No ppl. 

pH 

2*0 

2*8 

3*5-7*0 


Table II 


Ce02 taken, 14*7 0'8 

mg. oxine 
method 


Ce02 found, 12-8 12*8 12»S 
mg. using 
s u c cl n i c 
arid. 


6-4 5.8 6*0 6*0 6-0 6-1 


pH 


2*4 3-4 4-0 


4-5 5*0 5*5 6*0 6*6 7*0 


No. 7 1 

April 5, 1964 J 


Letters to the Editor 


211 


Table III 


CeOa taken, mg. 14*7 

oxine method 



6*8 

Ce02 taken, mg. 13*4 13*6 13*8 

14-2 

6-6 

6*4 6*6 

using adipic 
acid 




pH 3-0 4-0 5-0 

5*5 i 

6-0 

7*0 7*4 


Table IV 

CeOo taken, mg. 
oxine method 

14*7 


Ce02 found, mg. 12*4 12*6 12*8 
using phthalic 
acid 

13-0 

13-6 13-6 12-® 

pH 1-7 2-2 2-7 

3*2 

3-6 4-0 4-0 

Ce 02 taken, mg, 
oxine method 

6*8 


Ce 02 found, mg. 6*0 

using phthalic acid 

6-2 

6-6 

pH 5-0 

6*0 

7*0 


Table V 


La 20 a taken, mg. 
oxine method 



20-4 



La 203 found, mg. 

3*0 

10-0 

12-4 

9*4 9*0 

using succinic 
acid 






pH 

4-0 

4-5 

5-0 

6- 

•0 7-0 

La 203 taken, mg. 
oxine method 

40-8 

81-6 102-0 

237-0 395-0 

La 203 taken, mg. 

31-2 

67-4 

86*9 

224-6 378-0 

using succinic 
acid 






pH 



7-0 



Table VI 

La 203 taken, 

64*0 



64-0 

mg. oxine 
method 




55 -41 


LajOafound, 50'6 57-2 59 

•2 59-<l 

68-4 i 

52-8 

59-2 69-0 

mg. using 
adipic acid 






pH 4-0 

4-8 5 

•3 5-7 

6-2 

6-4 

6-8 7*0 


It has been found that cerium (IV) is 
partially precipitated by malonic acid but 
succinic, adipic and phthalic acids precipitate 
it nearly quantitatively in the pH range 3* 0-7*0. 
Lanthanum forms a soluble complex with 
malonic acid in the pH range 3 *0-7*0 while it 
is largely though not quantitatively precipitated 
by succinic and adipic acids in the pH range 
4-0-7-0. 

Thanks are due to Prof. T. R, Seshadri, f.r.s.. 
Head of the Department, for helpful discussions. 


Department of Chemistry, B. D. JaijCvT. 

University of Delhi, S. P. Singhal. 

Delhi-6, February 26, 1964. 
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ISOLATION OP ISOQUERCITRIN 
FROM THE FLOWERS OF 
OPUNTIA DILLENII 
In an earlier communication Nair and Subra- 
maniani described the isolation of quercetin 
and isorhamnetin from the yellow flowers of 
Opuntia dillenii (collected during March- April 
1961) and observed that the flavonols were- 
present possibly as their 3-glycosides, which 
could not be isolated and identified as such. As 
a result of extraction of another .batch of the 
flowers (collected during June- July 1963) the 
identification of the flavonol glycoside isolated 
is now reported : isoquercitrin has been obtained 
in about 0*2% yield, but no glycoside of 
isorhamnetin could be isolated. 

Fresh petals of O. dillenii were extracted 
thrice with methanol by cold maceration and 
the combined extract concentrated in vacuo to 
remove all methanol. The aqueous concentrate 
was shaken repeatedly with petroleum ether 
(40-60°) and ether in succession to remove the 
waxy matter and the free flavonols which con- 
sisted of mainly quercetin with only traces of 
isorhamnetin. 

The aqueous layer after ether shaking was 
kept in an ice-chest for about a month, when 
yellow solid separated which after two 
recrystallisations from methanol-ether came out 
as pale yellow needles, m.p. 213-14°; mixed 
m.p. with an authentic sample of isoquercitrin^ 
was undepressed. The identity of the glycoside 
as isoquercitrin was further confirmed by direct 
comparison of the colour reactions, co-chromato- 
graphy with an authentic sample and acid 
hydrolysis to yield quercetin and glucose only. 

The mother liquor after removal of the 
glycoside was hydrolysed with 7% sulphuric 
acid and the aglycone was found to be quercetin 
only by paper chromatography ; no spot due to 
isorhamnetin could be detected. 

The occurrence of isoquercitrin with some 
free quercetin and practically no isorhamnetin 
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(3'~methylether of quercetin) or its glycoside 
could be ascribed to the effect of seasonal varia- 
tions (and the place of collection) as in the case 
of the flowers of Moringa pterygosperma^,^ 
Bauhinia tomentosa- and Thespesia populnea^ 
and in the peel of the fruits of Citrus 
aurantium^'^ reported to contain auranetin or 
5-0-desmethylnobiletin. It may also be men- 
tioned that the flowers of O. ficus-indica’^ were 
reported to contain only isorhamnetin. 

Medical College^ A. G. R. Nair. 

Pondicherry, S, Sankara Subramanian. 

October 28, 1963. 
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EFFECT OF PURINES ON THE 
ACETYLCHOLINE CONTENT OF 
RAT BRAIN 

Adenosine triphosphate (ATP), a purine, is 
essential for the synthesis of acetylcholine, which 
is related to the functional activities of brain. 
Bose et al.^ reported on the depressant effect of 
purines on the cholinesterase activity in rat 
brain. This work has been extended to the 
study of their effects on the acetylcholine con- 
tent of rat brain. 

Adult albino rats, weighing 80-110 gm., were 
utilised for the experiments. The animals were 
sacrificed by rapid freezing method and the 
brain, with the exclusion of cerebellum, was 
quickly removed, dried between the folds of 
filter-paper, weighed and homogenised in a 
previously chilled glass mortar, containing 
silica, hydrochloric acid and eserinised Ringer 
solution. Acetylcholine was extracted and 
estimated by the frog rectus -technique as de- 
scribed earlier. 1 The estimation was carried out 
both after acute and chronic administrations of 
.the drugs in 6 groups of 10 rats each. In the 
former, the drugs were injected intraperitoneally 
and the animals sacrificed after 2 hours, while 
in the latter, the drugs were administered orally 
for 10 days, after which the animals were killed 
and brain acetylcholine content determined. 

Acetylcholine content of brain was found to 
be increased after acute administration of 


theophylline but diminished after Caffeine, ATP 
and ADP. Theobromine did not affect it signi- 
ficantly (Table I). None of the drugs, on 
chronic administration, influenced the acetyl- 
choline level of brain. 

Table 1 

Showing the effect of purine compounds on the 
acetylcholine content of rat brain, after 
acute administration 


Drugs 40 mg./k<^ 

Ach. content in /xg./gm. 
of 

brdin + S.D. (S.E.) 

Per cent, 
change 

S.R. 

Control 

2-46±0-37 (0-1) 



Caffeine 

l-60±0-20 (0-09) 

-34*9 

6*30 

Theophylline 

. 4-l2±0-12 (0-5+) 

+ 67-4 

3*07 

T neobromine 

. 2-48±0-43 (0-19) 

r 0-81 


ATP 

. 1-83 ±0-29 (0-14) 

-25*60 

3*70 

ADP 

. 2-06±O-18 {0-07) 

-16*20 

3*30 


The average acetylcholine content in brain 
tissues of control rats has been found to be 
2‘46 ±0*37 /ig./gm. This is in agreement with 
the values obtained by Elliot and Crossland. 

The reduction of acetylcholine in the case of 
caffeine appears to be due to its greater stimu- 
lant properties, compared to other xanthines, 
with consequent increase in the metabolism of 
this hormone. Theophylline, which has little 
stimulant action, increased the same partly, 
due, probably, to its anticholinesterase property.^ 
It is interesting to note that ATP and ADP 
diminished acetylcholine level in spite of their 
role in its synthesis. It is likely, that besides 
acting as energy donors, these molecules, at 
high concentrations, might produce an opposite 
effect. 

Department of Pharmacology, B. C. Bose. 
M.G.M. Medical College, A. Q. Saifi. 

Indore, November 2, 1963. N. M. Ray. 
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MALATHION AS A REPELLENT 
FOR RATS 

In spite of the tremendous losses caused by 
rats to stored commodities throughout the 
world and the intensive investigations in 
evolving safe and economic methods for their 
control; no specific poison or repellent has been 
discovered for practical application. Rodenti- 
cides which are in current usage have high order 
of toxicity also to man.^ Researches on insect 
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proofing of jute bags and other bulk packages 
have led to the development of pesticidal com- 
positions suitable for practical application espe- 
cially for preventing reinfestation from outside 
sources.2’3 A1 though, the insecticides have been 
successfully used for preventing the cross-infesta- 
tion of stored commodities by the insects, 
the deterrency or repellency of these insecticidal 
chemicals to rodent attacks have not been 
evaluated. Twenty-seven pesticidal solutions 
were, therefore, tested by impregnating sacklets 
containing rat baits for their repellency or 
otherwise to Rattus rattus. 

Out of the chemicals tested, eugenol and 
malathion [S (1-2-dicarbethoxyethyl) 0, 0- 

dimethyl dithiophosphate] showed high degree 
of repellency to Rattus rattus. A protective 
action from rodent attack could be exerted for 
a period of even more than 20 days with a con- 
centration of 20 mg./sq.ft. of malathion on the 
bag surface. As malathion was found to be 
possessing high degree of repellency to rats and 
also could control insect infestation, the 
persistence of malathion on gunny sacklet when 
sprayed with different carriers was studied. 

In this experiment, malathion was carried in 
different carriers (Table I) and the viscosities 
of the formulations were determined with 
Redwood’s viscometer. Standard size jute bags 
were sprayed at the rate of 20 mg./sq.ft. area 
with malathion. Number of days of protection 
from rodent attack offered by different formula- 
tions of malathion were recorded and the con- 
centrations of malathion were estimated by the 
method of Norris et alA The data are presented 
in Table I. 

Table I 

Effect of carriers on the persistence of malathion 
and duration of repellency on treated 
gunny hags 

(Initial .concentration of malathion applied 20 mg./sq.ft.) 


Viscosity 
Redwoods 
No. 1 
(Secs.) 


Reptllency Malathion 
(No. of days) {% retention) 
^Ter 90 days 


Max. Min. Max. Min. 


Alcohol 

. . Below 30 

12 

7 

0 


Kerosene 

.. Below 30 

17 

6 

0 


Lubricatihg oil 

261 

19 

8 

0 

. . 

(SAE-lOl 

Lubricating oil 

794 

26 

19 

10 

9 

(SAE-30) 

Groundnut oil . 

240 

44 

21 

28 

22 

Dutrex-3 

161 

69 

42 

48 

34 

Dutr ex-55 

Above 2,000 

165 

88 

57 

42 


Dutrex-batching oil used in textile industry (Burmah 
Shell). 


It is interesting to note that malathion which 
is of low mammalian toxicity and of high 
toxicity to insects-"^ could exert a high degree 
of repellent action on rats. This new property 
of malathion seems to open up excellent possi- 
bilities for use of malathion formulation for 
preventing rodent damage to stored commodities. 
The results also indicated that with a high 
viscosity oil the persistence and rodent repellent 
action of malathion could be prolonged even 
upto a period of 165 days with a low concen- 
tration as that of 20 mg./sq.ft. 

Highly poisonous chemicals such as barium 
carbonate, zinc phosphide, red squill, sodium 
fluoroacetate, alpha-naphthylthiourea, coumarin 
derivatives, strychnine and thallium salts are 
in current use for poisoning of rats by bairlng 
techniques.! In food storages the risks of con- 
taminating the materials and poisoning of pets 
and children present very difficult problems for 
their extensive applications for the control of 
rats in warehouses and domestic d-wellings. 
This new approach for rodent-proofing of stacks 
and warehouses by spraying insecticidal chemi- 
cal of low mammalian toxicity at safe levels 
for human being, to deter the attacks by rats, 
seems to offer great scope for wide application. 

Authors are thankful to Dr. V. Subrahmanyan, 
Director, and Dr. A. Sreenivasan, Deputy 
Director of the Institute, for their help and keen 
interest in this investigation. 

Central Food Techno- S. K. Majumder. 

logical Research Inst., M. K. Krishnakumari. 
Mysore, October 18, 1963. J. K. Krishna Rao. 
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KONDAPALLE OF ANDHRA PRADESH : 
A NEW LOCALITY FOR ZINC 
MINERALISATION 

Chromite occurs in workable quantity in 
Kondapalle (longitude 80° 30' to 35' and 

latitude 16° 35' to 16° 45') in Krishna District 
Andhra Pradesh. Sri Rama Rao (1947) and 
Venkatappayya (1948) considered this occurrence 
as ‘Tate magmatic’’ and “hydrothermal’'. The 
author describes here sphalerite in association 
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with the chromite and the charnockite from this 
area for the first time. Ramdohr (1960) alsO' 
suggests that the zinc mineralisation is common 
with charnockites. 

The sphalerite is found as small streaks or 
patches along the cleavages of magnetite (Fig. 1). 
The mineral is brown in colour, non-pleochroic, 
low in reflectivity which is still low in oil, low 
in hardness, isotropic and shows brown internal 
reflections. The sphalerite shows youngest 
paragenetic relationship with other minerals 
described below. 



Fig. 1. The grey magnetite is at the centre with brown 
sphalerite along the cleavage. The white hematite along 
the borders is flaky and replacing early serpentine, x 20- 

The ore minerals in association with the 
sphalerite are chromite, pyrrhotite, pentlandite, 
ilmenite, and magnetite. The pentlandite and 
the pyrrhotite occur in intergranular space of 
the chromite and the silicates and exhibit an 
younger relationship. Serpentine cuts into the 
chromite, pyrrhotite, and the pentlandite, but 
not into the magnetite, suggesting that the 
magnetite is formed much later than the 
serpentine. Further it is found that the 
magnetite alters to hematite and replaces the 
early formed serpentine along the borders. The 
secondary hematite is flaky in form and it 
replaces the serpentine. 

The formation of the sphalerite is probably 
simultaneous with the hematite. It is formed 
at low temperatures, later than serpentine and 
formed either as direct product of last phases 
of mineralisation or by the alteration of 
magnetite which may be zinc-bearing. Hydro- 
gen sulphide fumes in the end phases of ore 
mineralisation (pneumatolysis) may come in 
contact with the magnetite which is disinte- 
grating ; the zinc so liberated would have com- 
bined with sulphur forming the sphalerite 
observed. In conclusion, the mineralisation 
being in the vicinity of the charnockite and 
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chromite, similar investigations in other are^s 
may be profitable. 

Geology Department, J. S. R. Krishna Ra-O. 

Andhra University, 

October 28, 1963. 


1. Ramdohr, P., jSr^. Ahneralia^i tend ihre VerivaC^" 

sungeui Akadamie-Verlag-Btrlin, 1960, p. 483. 

2. Sri Rama Rao, M., “ Origin of chromite froii’i 

Kandapalle, Krishna District,” Ind. Acad, kSV/.* 
1947, 26, Pt. 2. 

3. Venkatappayya, E., “ Origin of chromite fro«^ 

Kondapalle, Krishna District,” M,Sc. Thesis^ 194S, 
(unpublished). 


A NOTE ON THE OCCURRENCE OF 

BOTRYOCOCCUS IN THE MIOCENE 
LIGNITES OF KERALA* 

Botryoeoccus is known for quite sometime as 
fossil components of peats, lignites and other 
deposits in India and elsewhere. In India, it 
has been recorded from the Eocene lignite beds 
of Cutch" and Palana-^ (Rajasthan), Eocene 
cherts of Mohgaonkalan<5 (Madhya Pradesh) and 
also from the Oligocene-Miocene deposits of: 
Australia.! The occurrence of Botryoeoccus to 
the liginte beds from Pathirapally, Alleppy Dis- 
trict, Kerala, has been noted for the first time 
by the author during the spore and pollen 
analysis of certain lignite samples from this area. 
The alga was recovered from the residues after 
treating with 10% KOH for about half an hour. 

The material reveals the presence of spores 
and pollen and numerous colonies of Botryo- 
coccus cells which are yellow to yellowish- 
green in colour. Botryoeoccus is a cosmopolitan 
colonial alga found both in brackish and fresh- 
water lakes and ponds. The colonies are 
generally spherical in shape and vary in size> 
depending upon the daughter colonies whicli 
remain attached to one another. The colonics 
in the present material range from 15 to 140 
in size. This algal species resembles very mucin 
the present-day oil-bearing brackish- water alga, 
Botryoeoccus hraunii. 

The author has also noted in this material 
interesting spores and pollen grains referable 
to Schizcecece and Polypodiaceae families whicin 
closely resemble the micro-floral assemblages) 
already described by Rao and Vimal,^ Vimal,'?’ 
and RamanujamS from the Warkalli lignites 
which are believed to be of Miocene age 
(KrishnanS). Thus a Miocene age could be- 
assigned to these lignites in which Botryoeoccus 
occurs. 
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FIGS. 1-1 . All figures X 500. 


The author wishes to acknowledge his thanks 
to the Officer-in-Charge, Kerala Circle, Geologi- 
cal Survey of India, for providing the samples 
and to Shri M. V. A. Sastry for his helpful 
suggestions. 

Central Palaeontological Labs., A. Chandra. 

Geological Survey of India, 

Calcutta, October 6, 1963. 


* Published with the kind permission of the Director- 
General, Geological Survey of India, Calcutca. 
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EFFECT OF REMOVAL OF NEURO- 
SECRETORY CELLS ON SPAWNING IN 
THE MUSSEL, MODIOLUS DEMISSUS 
(MOLLUSCA : LAMELLIBRANCHIATA) 

In a previous communication^ the author 
reported the presence of neurosecretory cells 
in the central nervous system of the mussel, 
Modiolus demissus. The present investigation 
was aimed at the problem of the function of 
the neurosecretory cells in Modiolus. 

All the mussels used in the present investi- 
gation were collected from the York river and 
the experiments were conducted in the 
physiology laboratory of the Virginia Institute 
of Marine Sciences, Gloucester Point, U.S.A. 
They ranged in shell length from 25 to 40 mm. 
Ablation of the cerebral and visceral ganglia 
was attempted on fully ripe male and female 
individuals in July, 1962, to study the effect 
on spawning. For operation, first one shell 
valve was carefully removed without causing 
any injury to the animal. Since it is rather 
difficult to remove just the cerebral ganglia, 
the ganglia are ablated together with a bit of 
the labial palps. The visceral ganglia, which 
are located on the anteroventral surface of the 
posterior adductor muscle in a slight depression, 
are removed along with a bit of muscle tissue. 
In the control animal only one shell valve was 
removed without ablating the ganglia. With a 
little bit of practice, the entire operation takes 
about 2 minutes. After the operation, the 
individual mussels were kept in finger bowls 
and the water was changed at frequent intervals. 

After ablation of the cerebral or visceral 
ganglia the animals were kept for 1-3 days and 
then fixed in Bouin’s fluid and pieces of gonad 
were removed for histological study. The 
animals were considered to have partially 
spawned if there was a shrinkage of follicles 
by discharge of some of the eggs while the 
remaining undischarged eggs were grouped 
together. In males of partially spawned animals 
the lumen of the follicles was empty due to 
recent discharge of large quantities of ripe 
spermatozoa. The results are presented in 
Table I. 

Out of 25 cerebralectomized females, 19 have 
partially discharged the eggs while 21 out of 
25 males have partially spawned. On the other 
hand, removal of visceral ganglia did not 
produce appreciable spawning reaction in males 
and females as compared with the controls. 
Although the number of observations is rather 
low, it may tentatively be concluded that the 
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Table I 

Ejfect of removal of the cerebral or visceral 
ganglia on spawning in Modiolus demissus 


Type 
of ^ 

operation 

Females 

Males 

No. of animals 
discharged 
eggH 

No. of animals 
that did not 
respond 

No. of animals 
partially 
spawned 

No, of animals 
that did not 
respond 

Ablation of cerebral 

19 

6 

21 

4 

ganolii 





Abla ion of visceral 

3 

17 

4 

16 

ganglia 





Ccntiol 

4 

18 

G 

24 


removal of the cerebral ganglia hastens the 
spawning in females and males. Similar results 
are reported by Lubet- in two bivalves, Mytilus 
and Chlamys ; in these molluscs disappearance 
of the products of the neurosecretion of the 
cerebral ganglia seems to be necessary for the 
emission of the gametes. In the oyster, Crasso- 
strea virginica, ablation of the cerebral ganglia 
hastened the spawning reaction in the females 
and to a less degree in males.*^ 

The author wishes to express his sincere 
thanks to Prof. R N. Ganapati for his keen 
interest and valuable comments. 

Zoology Department, R. Nagabhushanam. 
Andhra University, V/altair, 

October 22, 1963. 
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ON THE OCCURRENCE OF THE 
DEEP-WATER PRAWN PENAEOPS/S 
RECTACUTTJS (SPENCE BATE) 

OFF THE KERALA COAST 

Penceopsis rectacutus was first collected by 
' Challenger n off Figi and Philippine Islands from 
95 to 315 fathoms. Though Challenger caught 
several specimens in dredge and trawl from a 
muddy' bottom, only a single perfect female 
specimen was present and so the type descrip- 
tion of the species is based on this specimen. 
Later on, ‘Investigator’^-s discovered 76 speci- 
mens off Pulicat (Madras) from 133, and 145- 
250 fathoms and off Andaman Islands 188-419 
fathoms ; Waldivia’-i collected 2 female specimens 
from 162 fathoms off Nicobar and 'John Murray ’3 
40 females and 20 males from the Gulf of 
Aden 101 fathoms. Owing to the differences 
pointed out for the petasma, Ramadan^ doubts 
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that the specimens attributed by De Man^^ as 
P. rectacutus collected from Indonesian Seas, 
may possibly belong to some other species, De 
Man himself observes a number of differences 
from the ‘Investigator' specimens described by 
Alcock*^ in the nature of the rostrum, carapace 
and abdomen. 

The University of Kerala Research Vessel 
‘Conch’ during her offshore cruises from 1958-61 
collected numerous specimens of P. rectacutus 
off the Kerala Coast from depths varying 
from 100-180 fathoms. A 6 ft. beam trawl was 
used for the investigation and of the 71 deep- 
water stations investigated, P. rectacutus was 
collected from 15, all the stations having a 
bottom formed of sand and mud mixed with 
shell fragments. 

Though P. rectacutus was at times observed 
along with the deep-water prawn Penceopsis 
philippi (Spence Bate), the distribution of the 
former seems to be slightly different from the 
latter. While P. philippi is found in abundance 
near the 100 fathoms line extending from 
Anjengo to Mangalore" P. rectacutus is collected 
only north of Cochin and extending up to 
Calicut. P. rectacutus is also found to prefer 
a greater depth than P. philippi and is obtained 
in large numbers off Calicut, 180 fathoms. From 
the Indian waters, P. rectacutus has been 
previously recorded only from the East Coast 
and so the present record extends the distribu- 
tion of the species to the West Coast also. 

The specimens of P. rectacutus in the present 
collection agree with the description and figures 
of Alcock.'^ The largest female is 106 mm. long 
with the flagellum of second antenna more 
than twice the length of the animal. However, 
the rostrum is not straight as in the figure of 
Alcock, but having a double curve, which is 
slightly more pronounced than in the figure of 
Ramadan.3 it bears 10-14 teeth dorsally and 
in female extends beyond the extremity of the 
scaphocerite and antennular peduncle. The 
ridges on the sides of the carapace which are 
characteristic in this species, closely agree with 
those described by Alcock and Ramadan. The 
nature of the telson is almost the same as that 
of the John Murray specimens, generally with 
3 pairs of movable spines in male as well as 
in female, besides the fixed pair. All perasopods 
bear rudimentary exopods, those of the hinder 
ones being smaller. 

The live colour of P. rectacutus is dark brown 
with a reddish tint and hence it can be easily 
differentiated from P. philippi which is golden- 
brown. Preserved specimens are darker. 
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Oceanographic Laboratory, C. V. Kurian. 
Ernakulam, October 25, 1963. 
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ON A NEW RECORD OF HOST SPECIES 
OF ISOPOD PARASITE, BOPYRUS 

The family Bopyridae comprises parasitic 
Isopods, lodged in the gill chamber of Decapod 
Crustacea, mainly prawns of the family 
Palaemonidas, causing a strong lateral tuberocity 
on one side of the cephalothoracic region. The 
swelling is due to the presence of a large size 
female, lying in association with a very small 
male. 

Bopyrus is one of the oldest genus of the 
family, being established as early as 1804 by 
Latreille (Bars, 1896). The genus, until 1923, 
was represented by only one species Bopyrus 
squillarium Latreille, although several authors 
established different species according to host 
species of prawns which, later on, were shown 
to be synonymous (Chopra, 1923). In his work, 
Chopra described bimaculatus nov. as a variety 
of B. squillarium from Indian waters. Another 
species, subsequently added, is Bopyrus stebbingi 
Nierstrasz and Brender a Brandis, a parasite 
from, an unknown host occurring in the eastern 
parts of the Indo-Pacific region (Chopra, 1930). 
The European host species recorded are 
Palcjemon serratus, P. squilla, P. xiphias, and 
species all over the Indo-Pacific region, from 
Hongkong in the east to the coast of Africa in 
the west, is P. serrifer (Chopra, 1930). From 
Indian waters, host species recorded are 
P. styliferus collected from Gangetic delta and 
a single; specimen from the Bay of Bengal, and 
P. serrifer from Bombay (Chopra, 1923, 1930). 

Recently, while investigating the bottom 
fauna off Bombay up to a depth of about 12 
fathoms, a number of prawns of different 
species were collected by using an anchor-dredge. 
Amongst these, one of the specimens of Palcemon 


tenuipes was found infested with Bopyrus 
parasite. It was found in the left branchial 
chamber, causing a ti,|mour of about 7 mm. 
The size of the female was about 8 mm. in its 
greatest length and 5 mm. across the thoracic 
somite. The male was 1 • 2 mm. long and 0 • 4 mm. 
broad across the fourth thoracic somite. The 
incubatory pouch of female was found full of 
eggs. The specimen found on P. tenuipes has 
been identified as Bi. squillarium, owing to the 
absence of the characteristics typical of the 
variety, i.e., a pair of dark spots on the dorsal 
surface of the abdomen of female, and the 
abdomen not longer than broad in case of male. 
This record, therefore, forms the extension of 
the host species of this Isopod parasite. 

The authors are grateful to Dr. C. V. Kulkarni, 
Director, for the facilities provided. 
Taraporevala Marine K. B. Savant. 

Biological Res. Station, H. G. Kewalramani. 

Bombay-2, October 22, 1963. 
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THE STRUCTURE OF THE 
DIPLO-CHROMOSOMES AND A RARE 
HAPLOID CELL IN THE ROOTS OF 
ALLIUM CEPA 

In the meristematic cells of Allium cepa, the 
structural details of the chromosomes could be 
revealed easily by simple techniques. The 
chromosomes were found to be quadri-partite 
at metaphase and bi-partite at anaphase. The 
caduceus coiling of a pair of chromonemata at 
anaphase is distinct in the dicentric chromosome 
forming an anaphase bridge in Figs. 1 and 2. 
Since the two chromatids are wound round each 
other at metaphase, material has to be processed 
with care to reveal the quadri-partite configura- 
tion. ^ It is probably this limitation which led 
Taylor^ to state that the structure of the chromo- 
somes could rarely be made out at pro- and 
meta-phases. 

The process of separation of the chromatids 
beginning with the centromere and proceeding 
towards the tips in normal divisions is reversed 
on treatment with colchicine and the two halves 
of a diplo-chromosome remain connected by an 
unsplit centromere.5 During this process the 
chromatids uncoil and are sometimes aligned 
almost parallel to each other. Consequently the 
structure of each half of a diplo-chromosome 
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should be superposable on that of a normal and 4). It has been suggested that treatment 
anaphase chromosome. with colchicine and Other chemicals^ s rfaay 



Figs. 1-6. Figs. 1 and 2 Direct hydrolysis in N HCl and htematoxylia S.qaasli. Figs. 1. An anaphase 
with a dicentric chromosome, x ca 1,300. Fig. 2. Enlargement of the dicentric chromosome indicated by 
the arrow' in Fig. 1, x ra. 3.450. Fig. 3. Diplo- chromosomes revealing the structure, X rr/. 1,450. Fig. 4. 
Enlargement of a diplo-chromosome (arro»v in Fig. 3), X ca, 4,100. Figs. 5 and C. Haploid number of diplo- 
chromosomes. Fig. 5, x ca. 1,000. Fig, 6, x ca^ 1,700. 

Roots from .a freshly germinated bulb were remove the matrix from the chromosomes. When, 
immersed in a 0*2% solution of colchicine at a selective staining! of the chromonemata is pos- 
room temperature for 2 to IS^'o hours, washed sible even in untreated roots, it would appear 
well in water, hydrolysed in N HCl at 60'*' C. that colchicine merely contracts and separates 
for 8 min., stained with Heidenhain’s haemaco- the chromatids and does not have any selective 
xylin and then squashed.^ A lighter staining was action on the matrix. 

preferred to highlight the structural details. In normal roots of A. cepa the occurrence of 

The pretreatment for 2 hours did not pro- cells with a viable haploid complement of 
duce an excessive contraction of the chrome- chromosomes is said to be a very rare 
somes. In those instances where the halves phenomenon.^ Isolated instances of a reduc- 
of the diplo-chromosomes are almost parallel tional grouping and a cell with a haploid chro- 
(Figs. 3 and 4) each chromatid (Fig. 4) appears mosome complement were reported recently.^-'^ 
to be composed of a pair of caduceusly coiled The discovery of a cell with a haploid comple- 
chromonemata and has the typical configuration, ment of diplo-chromosomes in the hsematoxylin 
of an anaphase chromosome (compare Figs. 2 squash of a root exposed to a 0-2% solution of 
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colchicine overnight (18>2hrs.) and fixed in 
acetic alcohol became interesting in -this con- 
text. Phase micrograph 5 indicates that this 
haploid complement is that of a single cell. 
The chromosome number is clear in Fig. 6 
taken under ordinary illumination. The presence 
of diplo- chromosomes can only be due to a 
chromosomal replication after the formation of 
the haploid cell and as such is indicative of 
the rare origin of viable haploid cells from 
reductional groupings.^^ 

I am grateful to Drs. M. K. Subramaniam and 
Saraswathy Subramaniam for critical discussions. 

Cytogenetics Laboratory, S. Subramaistyam. 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore-12, January 21, 1964. 
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EARTHWORMS AND AMINO-ACIDS 
IN SOIL 

Brahmachari analysed chromatographicaily 
aqueous extracts of the earthworm castings and 
soil at different levels from the garden of the 
Indian Statistical Institute, Calcutta, and 
obtained four ninhy dr in-positive spots from the 
top soil as well as from the casts. At a depth 
of six inches the number of acids decreased to 
three. None were found in the subsoil. Since 
earthworms are known to build top soil by 
ingesting and transporting the subsoil, it was 
concluded that amino-acids were concentrated 
during this process. 

In the present investigation, free amino-acids 
of the castings of two species of earthworms 
were compared to the parent soil under culture 
conditions. 

Pheretima posthuma L. Vaill and Pontoscolex 
coretfirurus Ft, Mull, were cultured in boxes 


according to Tembe and Dubash.2 Sub-cultures 
were then prepared according to Barley"^ as 
adapted by Dubash and Ganti.-^ Before pre- 
paring the sub-cultures, the animals were fed 
moist filter-paper till their guts were completely 
cleared of all soil. Castings were collected after 
24 hr., air-dried and stored in polythene bags. 
The samples were extracted with 80% ethyl 
alcohol on a mechanical shaker- and then 
electrolytically desalted as described by 
Block et alP Final extracts were prepared in 
10% isopropanol and kept in the refrigerator. 
Amino-acids were separated by circular paper 
chromatography using n-butanol-acetic acid- 
water (4:1:5) and identified from the Rf 
values obtained with synthetic amino-acid mix- 
tures. The results are given in Table I. 

Table I 

A comparison of the amino-acids obtained in 


soil and castings along with their Rf values 



Rf 


Earthworm castings 


value 


P. podhuma 

P, corethrurus 

Leucine (s) . . 

0-83 

+ 

+ 


Valine 

0-714 

4* 

i- 

+ 

Tyrosine 

0-66 

+ 

+ 

4- 

^-alanine .. 

0-52 

J- 

+ 

4- 

Lysine 

0*47 

+ 

+ 

4- 

Argin'ne 

0-415 

4t 

+ 

+ 

C3’Stine 

0-28 

— 

— 

4* 


+ Indicates presence; * Indicates traces; — Indicates 
absence. 


Results show tha.t free amino- acids are not 
depleted by the earthworms. This is in line 
with the observation of Baldwin.^ Arginine, 
which was as a trace in soil, is concentrated in 
the castings of both the animals. In Pontoscolex 
corethrurus cystine appeared in the castings 
even though it was absent from the soil. It 
could have originated in the body either through 
transamination or alternatively it may have 
been derived from the intestinal microflora. 
Small as these changes appear to be, they were 
brought about by a single passage through the 
intestine. Repeated ingestion during building 
up of the top soil may increase the concentration. 
Amino-acids are not only substrates for amrnoni- 
fication but are also capable of being absorbed 
and utilized for growth by intact plants.'^ 
Hence, their conservation and concentration by 
earthworms is noteworthy. 

We are indebted to Dr. D. V. Bal, Director, 
Institute of Science, Prof. Mrs. E. Gonzalves, 
former Head of the Botany Department, Insti- 
tute of Science, and Principal T. G. Khube- 
chandani of the Jaihind College and the Basant 
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Singh Institute of Science, Bombay, for their 
encouragement and inspiration. 

Jaihind College and P. J. Dubash. 

Basant Singh Institute, S. S. Gantt. 

Bombay, November 4, 1963. 
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Another species of Agathis, viz., A. bischoffi 
Fahringer^ has been recorded previously from 
lac in India which differs from the present 
species in having a rostriform head, pale head 
and thorax and infumated wings. 

Nothing much is known about the biology of 
A. festiva. Further attempts to get this 
parasite proved futile. It appears to be an. 
occasional parasite of Holcocera pulverea and 
perhaps other lepidopterous larvae living in, 
concealed situations. Further study on its bio- 
logy and distribution would help in assessing 
its role in the biological control of lac predators. 

Department of Zoology, V. K. Gupta, 

University of Delhi, 

Delhi-6, October 16, 1963. 


AGATHIS FESTIVA MUESEBECK, 

A NEW BRACONID PARASITE OF 
THE LAC PREDATOR, 
HOLCOCERA PULVEREA^ IN INDIA 
(INSECTA, HYMENOPTERA, 
BRACONIDAE) 

Holcocera pulverea is one of the major insect 
predators of lac insects and causes considerable 
damage to lac encrustations in India. Its 
Rnown natural enemies have been utilised to 
control it biologically but the results have not 
"been satisfactory. While searching for new 
insect , enemies of lac predators, the author came 
across a braconid parasite in 1956 which 
emerged from caged laq sticks at Ranchi, Bihar. 
In order to ascertain its correct host, the larvse 
of the two lac predators, viz., Eublevima 
amabilis and Holcocera pulverea were removed 
from infested lac sticks and kept under obser- 
vation separately in glass tubes. Additional 
specimens of the same braconid parasite were 
obtained from Holcocera pulverea larvae, a 
single parasite larva developing inside the host 
larva. Upon examination this parasite was 
found to be a species of the genus Agathis and 
specimens were sent to Dr. C. F. W. Muesebecli 
of the U.S. National Museum, Washington. He 
reported it to be the same as Agathis festiva 
!Muesebeck,i a species which he had described 
as a parasite of the Oriental fruit moth, Grap/io- 
litha mole sta, from China in 1953. This species 
iias not been previously reported from India 
and therefore it is being recorded here for the 
first time from India as an endoparasite of 
Holcocera pulverea. Recently, however, it has 
also been reared at the Indian Lac Research 
Institute, Namkum, Ranchi,^ but no specific 
identity has been mentioned. 


1. Muesebeck, C. F. W., Proc. Ent. Soc. PFashington, 

1953, 55, 149. 

2. Anonymous, Agri. Res. {/.C. A R.), 1962, 1, 190. 

3. Fahringer, J., Z. angew. Ent., 1932, 19, 144. 


‘KAMRAKH* (^AVERRHOA CARAM- 
BOLA L.), A NEW HOST OF 
TRICHOTHECIUM ROSEUM LINK 

During 1962 some specimens of an undescribed 
fruit disease of ‘Kamrakh' (Averrhoa car am-' 
bola L.) were collected by the authors from the 
local fruit market. In the early stages, the 
disease appears as a firm dark brown rot, which 
subsequently develops into a soft watery black 
rot. Its surface becomes partially overspread 
with a pink orange fungal growth. Monosporic 
isolations were made, and the organism was 
grown on potato-dextrose agar slants. The 
causal organism was determined to be Tricho-- 
thecium roseum Link.i This fungus has not 
been reported to be associated with any disease 
of carambola plants, and is the first record from 
India or elsewhere. 

At first, a light brown lesion appears at the 
point of infection. The lesions typically radiate 
from any point of injury on the surface of the 
fruits which may be at any stage of their deve- 
lopment. The invasion of new tissues often 
continues until the entire fruit is discoloured. 
T. roseum causes a firm dark brown rot. At 
advanced stages a discoid sporulation of light 
pink to orange' pink conidia appears. The 
orange pink colouration and powdery texture 
develop with age. The intensity of infection 
varies with environmental conditions. The 
diseased area, in nature, is usually attacked by 
secondary organisms which produce a soft 
watery dark brown to black rot. The number of 
igplations are recorded in Table L 
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Table I 

Frequency of Trichothecium roseum among 
isolates obtained from 40 tissue fragments 
from 10 rotted Averrhoa carambola fruits in 
Allahabad fruit market, September, 1962 


Source 


0) 

-M 

a,.-. 


Number of tissue 
fragments 


c: QJ 

OJ 

GO 


P 


U 


bfl fcuo O 
r; C 

2 • 2 -S S 

Cl) En "^0.^2 

lx Jx 


Collection 




1 

II 

III 

IV 
V 


2 Sept, ill 8 6 3 

1 „ 17 4 4 1 

1 „ 19 4 4 0 

3 „ 28 12 9 2 

3 „ 29 12 8 3 


Tissue fragments from diseased fruits listed 
in Table I yielded isolates of T. roseum-, the 
fungus was found to be present in 31 out of 
40 tissue plantings. Conidia from each isolate 
were inoculated into green ‘Kamrakh’ fruits. 
A drop of conidial suspension was kept at the 
apical end of the fruit which had been previously 
sterilized. The skin of the fruit was punctured 
with a needle at the point, where the inoculum 
was placed. These inoculated fruits were kept 
in moist chambers at a controlled temperature 
(25 ±; 1° C.) and observed daily. Characteristic 
symptoms were observable in each fruit after 
2-3 days. The identical conidial suspension was 
placed upon unwounded ‘Kamrakh’ fruits, but 
in such cases, the disease symptoms were not 
observed. Tissue isolations were made from 
each diseased fruit and only T. roseum v/as 
recovered. This isolate of T. roseum was 
inoculated into apples, bananas, oranges, pears 
and quinces by puncture method and a firm 
brown rot was produced in every case. 



Morphology of the fungus. — The causal 
organism has been identified as T. roseum Link 
(Fig. 1). On potato-dextrose agar the hyphal 
filaments of new growth are irregularly septate. 
The septa increase with age and at maturity 
septation becomes quite regular. At first, the 
colonies are thin, white and radiating, turning 
to pale pink and at maturity they appear orange 
pink. Growth is floccose, prostrate and limited. 
Conidiophores are upright, simple and occa- 
sionally septate with orange-pink, bicelled 
(occasionally unicelled) smooth conidia borne 
acrogenously. The conidia are variable in con- 
formation, being primarily pyriform or oblong- 
ovate. Conidia measure 11-4-21-1 by 4*2-11-9 m ; 
the basal cell of the conidium is truncate to 
pointed at its attachment and is 5*7-12*3/^ long 
as compared to 5- 3-16*6^ for the terminal cell. 

We thank Sri. M. P. Srivastava for taking 
the photomicrograph of the fungus. We also 
thank Council of Scientific and Industrial 
Research for the award of Junior Research 
Fellowship to one of us (R. K. K.). 

Department of Botany, R. N. Tandon. 

The University, R. K. Kakkar. 

Allahabad, October 5, 1963. 


1. Ain^’orth, G. C. and Bisby, G. R., A Dictionary of 
Fungi, 2nd Ed., Mycological Institdte, Kew, 
Surrey, 1945, p. 43L 


STUDIES WITH Ci-AUTOTETRAPLOID 
GUAR 

Guar ICyamopsis letragonoloha (Linn.) Taub.] 
is an important legume of the tribe Galageae 
(subfamily Papilionatae) grown extensively as 
a fodder-, vegetable- and green-manuring crop. 
Two types of this plant are available ; one 
with bushy habit, profuse branching and smaller 
pods, and the second, erect, more or less 
branchless, with rather large pods. Five 
varieties (G I-V) of the crop released for 
general cultivation by the Punjab Department 
of Agriculture were collected to study the eft'ect 
of polyploidy on this plant. Types II and III 
of this collection represent the first group, and 
the remaining — I, IV and V — the second. 

Colchine was applied in aqueous solutions of 
0*025, 0*05 and 0*10% for 12 and 24 hr. to 

30 germinated seeds and an equal number of 
seedlings per treatment. No success wa§ 


FIG. I 




Figs. 1--2. Fig. 1. A diploid plant of variety G.IV (1/19 approx.). Fig. 2» A polyploid plant of 
G IV (1/7 approx.). 


recorded except getting a mixoploid plant 
(already reported^). In another treatment 
where colchicine was used in paste with lanolin 
at the rate of 0-05, 0*10, and 0*20% applied to 
the growing plumule of 40 young seedlings in 
each case success of the order of 8*16% w’^as 
met with. 0*20% was the most effective 
concentration. 

Polyploids were recognised by their slow 
growth, very small stature, short life, very poor 
fertility and altered morphology. Of all the 
polyploids only those from G IV bore flowers ; 
other types remaining completely flowerless 
during the two attempts (1958, 1959). 

For cytological analysis buds were fixed in 
Cornoy’s fluid from each suspected plant sepa- 
rately. All the PMC’s studied gave 2n : 28 chro- 
mosomes confirming autotetraploid nature ; the 
diploid number being 14.2 The plant hitherto 
mentioned as mixoploid^ gave 2n = 28 and 26. 

Of the 588 chromosomes studied at metaphase- 
1, 504 came together as quadrivalents, 46 as 
bivalents, 36 as trivalents and only two as uni- 
valents ; thus forming out of 163 configurations 
126 (77*3%).^., 23 (14*11%),^, 12 (7*36%)^^^ 

and 2 (l*23%)j . The mean frequency per cell 
was 6*0^^ -h 0*57,,, +1*10,, + 0*10,. 

I am thankful to Professor P. N. Mehra, Head, 
University Department of Botany, Chandigarh, 
lor constant advice and facilities provided. 


Dept. Agric. Bot. and Baldev K. Vig. 

Plant Pathology, 

Rajasthan College of Agriculture, 

Udaipur (India), October 9, 1963. 
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PRELIMINARY STUDIES ON THE 

PATHOGENICITY OF | 

BACILLUS THURINGIENSIS I 

ON SOME CROP PESTS I 

Bacillus thuringiensis Berliner, one of the I 
virulent bacterial insect pathogens, is widely ^ 
used for the control of crop pests in U.S.A.1 ; 

and in India it has been tested and found ! 
effective on a few crop pests. 2-2 With a view ' 
to examine the pathogenicity of the bacterium 
on some crop pests of this locality studies v/ere f 
made and the results are reported here. | 


Larval stages of twelve different crop pests, I 
4 borers, 5 leaf-feeders and 3 leaf-miners, were I 
selected for the studies. The larvae, collected I 
from the field, were taken up for the experi- ^ ' 
ment, after incubation in the laboratory for 
3-5 days to ascertain their healthy conditions. , 

A spore suspension of the bacterium, grown in 
yeast extract dextrose broth for 5 days at room ! 
temperature (28°-30®C.), was administered / 
either through the feed or as spray to the test | 
insects ; the host plants were contaminated with I 
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the bacterial pathogen and the insects were let 
in to feed ; for the spray treatment the spore 
suspension of the bacterium, with 2% glycerine 
added to improve the penetration, was applied 
onto the insects with an atomiser. The results 
are. summarised in Table I. 


Table I 


Pathogenicity of B. thuringiensis on some crop 
pests in laboratory tests 


Test insect 


Method 

of 

treatment 


Number 

of Number 
insects dead 
treated 


1. Act fas seUne G. 

(T.eajt feeder on Odina 
wodier Roxb.) 

Feed 

and 

spray 

16 

3 

2. Chilo zone lilts S. 

(Stem borer on Sorghum 
vulgare Pers.) 

Feed 

6 

0 

3. Cnaphalocrosis msdinalis G. 
(Leaf roller on Oryza 
sativa L. ) 

Feed 

and 

spray 

8 

0 

4. Leudnodes orhonalis G. 
(Fruit borer of Solanum 
mdongena L.) 

Feed 

8 

0 

6 . Papilio demoletts L. 

(Lemon butterfly on 
Citrzis sp.) 

” 

8 

8 

6. Pericyrna glaucinans G. 
(Semilooper ox^Seshania 
acnlcata P. ) 

Spray 

10 

6 

7. Procerus indie us K. 

(Internode borer on 
Saccharitm officinarttm L.) 

Feed 

and 

spray 

7 

5 

8. Phyllocnistis citrellct S. 

(Leaf miner on Citrus 
sp.) 

Spray 

14 

14 

9. Sciropophaga nivella F. 
(Top borer on Saccharu in 
offidnarum L. ) 

Feed 

5 

4 

10. Semiothesia pervolgata 

(Looper on Sesbania 
aenleaia P.) 

Feed 

and 

spray 

25 

25 

11. Stomopteryx siihsecivella 
Zell. (Leaf folder on 
Arachis hypog^ L. ) 

Spray 

27 

22 

12* Utethesia pulchella L. 

(Hairy caterpillar on 
Croialaria juncea L.) 

Feed 

and 

spray 

29 

1 


In seven out of the twelve crop pests tested 
there was high mortality. The bacterium could 
invariably be reisolated from the diseased larvae. 


Typical disease symptoms were noted in the 
treated larvae ; in the semiloop er on daincha the 
larva turned from green to red and then black ; 
in most others the larv^ became sluggish, 
stopped feeding, got discoloured and finally died. 

To find out the effect of B. thuringiensis on 
the eggs of sugarcane top borer (Sciropophaga 
nivella F.) the eggs were either sprayed or 
brushed with a suspension of the bacterium 
in yeast extract dextrose broth. When sprayed 
with the bacterium the emergence was only 5% 
and when brushed the emergence was nil, as 
against 80 to 100% emergence in the control, 
i.e., in the eggs treated with the yeast extract 
medium alone. Almost similar results were 
obtained when the pupae of Utethesia pulchella L». 
were treated by the bacterial suspension, either 
as spray or by brushing. Even the few adults 
emerging out of the treated pupae were found 
malformed with shortened wings, lesser pig- 
mented scales, etc. 

The results reported here indicate the 
potentialities of B. thuringiensis as an insect 
pathogen and further confirms the findings of 
other workers in this field.^’S Regarding the 
inhibitory effect of B. thuringiensis on the eggs 
of S. nivella and on the pupae of U. pulchella, 
the findings are similar to those of Vasiljevic^ 
with Hyphantria cunea D. 

Microbiology Laboratory, G. Rangaswami. 

Department of Agriculture, K. Ramamurthi. 
Annamalai University, 

Annamalainagar, Madras State, 

September 20, 1963. 
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Colour Change Mechanisms of Cold-Blooded 
Vertebrates. By H. Waring. (Academic Press, 
Inc., Nev/ York-3), 1963. Pp. xii 266. 
Price $ 9.50. 

Animal colour change was known to the 
ancients, and Aristotle described with remarK- 
able accuracy the change in tints of devil-fishes 
and chameleons. Noteworthy advances have 
been made in the understanding of the colour 
change mechanisms during the present century. 
Von Frisch in Germany, Hogben in the United 
Kingdom and Parker in the United States and 
their respective schools may be specially men- 
tioned in this connection. 

Two kinds of pigmentary response can be 
distinguished, the so-called morphological, and 
the physiological. Morphological changes are 
those shared with mammals, in which there is 
ah absolute build-up of pigments in the melano- 
phore. Physiological changes not shown by 
mammals involve re-distribution of pigments: 
within the melanophore. 

The book under review is an endeavour to 
present a connected account of the work of 
Hogben’s school, cognate work by others being 
also taken into account. Apart from a few 
references to work on invertebrates, birds and 
mammals, the present volume deals with cold- 
blooded vertebrates alone. Various chapters in 
the volume deal 'with the chemistry of the 
melanin-dispersing hormones and the mechanism 
of the melanophore itself. The question 'ha?; 
colour change any biological advantage’ is also 
discussed in one • of the later chapters. 

C. V. R. 


Ultracentrifugal Analysis in Theory and Experi- 
ment. Edited by J. W. Williams. (Academic 
Press, Inc., New York-S, N.Y.), 1963. Pp. 
xvii -i- 282. Price $ 10.00. 

Syedberg and Pedersen’s classic treatise on 
the ultracentrifuge published in the year 1940 
is the standard work of reference for everyone 
interested in the theory and. practical applica- 
tions of the instrument. In the quarter of a 
century that has elapsed since its publication, 
the subject has grown, and much attention has 
been given to the application of the ultracen- 
trifuge in the study of macro-molecular systems 
and for the solution of problems in biology and 


medicine. A need was felt for discussing the 
outstanding mathematical and operational prob- 
lems of the ultracentrifuge and of bringing 
together important contributions made to the 
subject. The present work meets that need. 
It is a report on a conference which was held 
at the Rockefeller Institute, New York, in June 
1962 and was attended by a representative 
gathering of investigators interested in the 
various aspects of the subject. Out of the 47 
participants in the conference whose names are 
listed, 22 have contributed articles to the volume. 
These have been grouped in three parts, viz.^ 
transport theory, equilibrium theory and practice. 

The article in the volume by Schachman on 
optical systems for sedimentation analysis has 
interested the reviewer very much. The 
illustrations appearing in it of interference 
patterns which exhibit the progress of sedimen- 
tation are particularly beautiful. The article 
by Mac Cosham describing a magnetic bearing 
for an ultracentrifuge which enables it to be 
completely independent of mechanical support 
is also of great interest. The first part of the 
volume which deals with the thermodynamics 
of diffusion and sedimentation and related 
topics should be of interest to a wider circle 
than those concerned with the use of the 
ultracentrifuge as an analytical tool. Taken 
altogether, the publication is evidently both 
timely and useful. C. V. K. 


Metabolic Inhibitors, Vol. I. Edited by R. M. 

Hochster and J. H. Quastel. (Academic Press, 

New York and London), 1963. Pp. xx -f 669. 

Price $ 26.00. 

The book under review is the first volume of 
a comprehensive treatise on metabolic inhibitors 
edited by R. M. Hochster and J. H. Quastel.- 
Analogues of various constituents of living 
matter such as amino-acids, nucleic acids, 
carbohydrates, lipids and vitamins have been 
described as also the inhibitors, antagonists and 
activators of insulin and thyroxine. As the 
editors have pointed out, information which is 
available on this subject is widely scattered in 
the existing literature and hence an attempt 
has been made to gather all the data available 
on a variety of metabolic inhibitors within the 
compass of a single volume. This has been 
done quite successfully by authors who are 
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specialists in their respective fields. Shive and 
Skinner have written on amino-acid analogues, 
while Modest, Foley and Farber have dealt iii 
great detail on the various mechanisms of action 
of actinomycins. There are articles on hexose, 
pentose, fatty acid and phospholipids analogues 
as well as on purine, and pyrimidine analogues 
and on nuleic acids and nucleoproteins. The 
chapter on pyrimidine analogues is very 
exhaustive and the mechanism of action of 
fluoropyrimidine has been discussed in great 
detail. Mirsky in his article on the etiology 
of diabetes in man has presented a good account 
of the mechanism of action of insulin as also- 
the antagonists of insulin action and inhibitors 
of insulin degradation. In the chapter on 
thyroxine analogues, Barker *has tabulated the 
structural relationship and the inhibitory effect 
of thyroxine action of various compounds. 

The book provides without doubt, a fund of 
literature in regard to the properties and 
mechanism of action of a large number of 
metabolic inhibitors and will prove useful to 
all research workers using metabolic inhibitors 
in their biochemical investigations. 

P. S. Sarma. 


Treatise on Analytical Chemisty : Part I, Theory 
and Practice, Vol. 4. Edited by I. M. Kolthoff 
and P. J. Elving. [Published by John Wiley 
and Sons (Interscience Division), 605, Third 
Avenue, New York-15], 1963. Pp. 1751-2705. 
Price $ 25.00. 

The chief object of the Publishers in bringing 
out the volumes in this series has already been 
pointed out when the previous volumes wei'e 
reviewed in these columns from time to time. 
To put it briefly, it is to present a systematic 
account of all aspects of classical and modern 
analytical chemistry, both inorganic and organic, 
useful to working analytical chemists as a ready 
reference. 

The present volume, to which 18 authors have 
contributed, is divided into two broad sections 
namely, (1) Magnetic field methods of chemical 
analysis and (2) Electrical methods. The 
general pattern followed in each article is, first 
to give the theoretical principles, then the 
experimental methods, followed by applications 
in different fields of study, and the results 
obtained. 

Thus in the first article on Analytical Appli- 
cations of Magnetic Susceptibility, the author 
L. N. Mulay, after a brief introduction of the 
fundamentals of magnetism, surveys the various 
methods of measuring magnetic susceptibility. 


describes the instruments which are commer- 
cially available or are easily assembled in the 
laboratory for this purpose, and finally indicates 
the applications of the method in various 
branches of chemistry — inorganic, organic, bio-, 
and geo-, and. also in industry. 

The second article is on Nuclear Magnetic 
Resonance (NMR) and Electron Magnetic 
Resonance (EMR) by N. F. Chamberlain. After 
discussing the basic principles of magnetic 
resonance spectrometry, the author describes the 
methods of observation and presentation of 
data, with particular reference to the high- 
resolution NMR of hydrogen as used to study 
the structure of molecules, and the EMR 
technique s.s applied to study free radicals. 

Mass spectrometry, in essence, deals with the 
successive process of ion formation, ion separa- 
tion according to mass, and ion abundance 
measurement. When applied to analysis the 
method gives vital information on the chemical 
and structural nature of a molecule. The 
various aspects of mass spectrometry and its 
applications are reviewed in the third article 
under this title by F. W. Melpolder and R. A. 
Brown. 

The ion-scattering method of chemical 
analysis has stemmed from the method of 
nuclear reactions and nuclear scattering. In 
the latter, as is well known, targets of various 
elements are bombarded by beams of accelerated 
charged particles and the scattered particles 
and radiations are studied in various ways, espe- 
cially by the use of high -resolution magnetic 
spectrometers. If the target material is contami- 
nated ever so slightly by chemicals, then the 
method allows a sensitive microtechnique of 
detecting some of the atoms present in the con- 
taminant. It will be of interest to point out 
that the first specific application of this method 
was in connection with the analysis of the smog 
of Pasadena and Los Angeles in the nuclear labo- 
ratory of the California Institute of Technology 
in 1949. This analysis of smog revealed the prin- 
cipal constituents to be carbon, oxygen, sulphur, 
and lead. In the article on this method S. Rubins 
brings out its merits and limitations, and also 
presents some of the results so far achieved. 

In the Second Section on Electrical Methods, 
pointed attention may be drawn to two chapters 
of great value, namely, ‘‘Fundamentals of 
Electrode Processes’’ by C. N. Reilley and “Intro- 
duction to Electrochemical Techniques” by 
Reilley and R. W. Murray. The first article 
brings out in a masterly way the fundamental 
thermodynamic and kinetic principles of electro- 
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chemistry. In the second article is given an 
outline of the better-known electrochemical tech- 
niques used in analysis and their inter-com- 
parisons based on the theoretical principles 
discussed in the previous chapter. These tech- 
niques include Voltammetry, Potentiometric and 
Amperometric titrations, Electrodeposition and 
Coulometry, Polarography, High-frequency tri- 
trations, and Dielectric constant methods. 

These methods are further dealt with in detail 
in the succeeding eleven chapters by difiCerent 
authors. 

It is unnecessary to emphasize again that the 
volumes in this series should be in the possession 
of all scientific libraries attached to research 
and industry as ready references. 

A. s. a 


Structure and Ultrastructure of Micro- 
organisms. By E. M. Brieger. (Academic 

Press, New York and London), 1963. Pp. 323. 

Price $ 10.00. 

Whether bacteria have nuclei, chromosomes 
and mitochondria are problems still being 
debated. These are analysed in the present 
volume in the context of the ultrastructure of 
these organelles in Protozoa and higher 
organisms. According to the author, the 
“nucleoids” of bacteria do not answer to the 
definitions of either nuclei or chromosomes. The 
absence of a limiting membrane is cited as 
evidence to show that it does not satisfy the 
morphological concept of a nucleus. Though 
Wohlfarth-Bottermann illustrated “spiralized 
chromosomes in the nucleus’' of Amphidiniuia 
elegans (Photo 22 a, p. 62) Kellenberger's 
“standard technique” revealed a different 
picture. It is known that fixatives giving good 
preservation of the ■ cytoplasmic organelles fail 
to reveal equally acceptable details in the 
mitotic chromosomes. One wonders why it 
may not be so in bacteria also judging from the 
disagreements on the ultrastructure of mitotic 
chromosomes in higher organisms. 

It is stated that the rapid advances in the 
fields surveyed necessitated at one stage a 
complete reconstruction of the book. Though 
published in 1963, it deals mainly with papers 
which appeared before the year 1958. This is 
glaring when we come to the ultrastructure of 
Yeast and the chromosomes of higher organisms. 
The nucleus has been photographed in living 
yeast cells and using this as a standard, its 
ultrastructure has been elucidated. These find 
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no mention. Instead, an old paper on the sub- 
ject, which is out of date, forms the basis for 
discussions. It would’ appear that there is a 
selection of the papers for citation and a pre- 
ference to work carried out in certain regions 
of the world alone. Printer’s devils of varyin^^ 
dimensions irritate the reader especially when 
they start appearing even form page xi. 

If one accepts the above limitations, the book 
presents a fair appraisal of the problem.^ 
discussed. 

M. K. S. 


Books Received 

From : (Asia Publishing House, Ballard Estate. 
Bombay-1) : 

Prestressed Concrete, Vol. I. By Y. Guy on, 
Pp. xxxiii + :459. Price Rs. 35-00; Vol. IL 
Pp. XX -b *741. Price Rs. 50-00. 

Concrete, Technology — ^Vol. I : Properties of 
Materials. By D. F. Orchard, 1963. Pp. 

Price Rs. 24-00. Vol. II Practice. By D. F. 
Orchard, ^963. Pp. 463. Price Rs. 35-00. 

Light Weight Concrete. By A. Short and 
W. Kinniburgh, 1963. Pp. xiii -|- 368. Prict** 
Rs. 35-00. 

Chemical Analysis without H^S Using Potas shiv. i 
Tri-Thiocarhonate. By K. N. Johri. Pp. 107. 
Price Rs. 9-00. 

The Theory of the Electronic Spectra of Orgautr 
Molecules. By J. N. Murrell, 1963. Pp. xlv « 
328. Price 55 sh. 

From : (Academic Press, 111, Fifth Avenut*. 
New York-3) : 

Enzymes in Blood Plasma (Translated frou^ 
German by S. Henley). By B. Hess, 

Pp. xii -f 167. Price $ 8.00. 

Handbook of Preparative Inorganic Chemist 
(Vol. I, Second Edition). By G. Bram-r. 
1963. Pp. xxvii -h 1002. Price $ 36.00. 

Survey of Progress in Chemistry (Vol. 1 ) 
Edited by A. F. Scott, 1963. Pp. xii-i-3*tt^ 
Price 64 sh. 

Progress in Nucleic Acid Research (Vol. III. 
Edited by J. N. Davidson and W. E. Colin. 
1963. Pp. xiv 4- 346. Price $ 11.00. 

Methods in Computational Physics — Advana^r 
in Research and Applications (VoL II). Editeii 
by B. Alder, S. Fernbach and M. Rotenbci .it 
1963. Pp. xi + 271. Price $ 11.00. 

Solid State Physics (Vol. XY)---Advomcei> h. 
Research and Applications. Edited h^ 
F. Seitz and D. Turnbull, 1963. Pp. xvi + riCifr 
Price 118 sh. 
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SCIENCE NOTES AND NEWS 


Theoretical and Applied Mechanics — Ninth 

Congress 

The Ninth Congress on Theoretical and 
Applied Mechanics and Symposium on High 
Speed Computation Methods and Machines will 
be held from December 20 to 24, 1964, at the 
Indian Institute of Technology, Kanpur, India. 

Research papers (with three copies of 
abstracts) on the subjects mentioned below 
should reach the Secretary by October 1, 1964. 
Further information may be obtained from the 
Secretary, Dr. M. K. Jain, Indian Institute of 
Technology, Kharagpur, India. 

(1) Elasticity, Plasticity and Rheology; 
(2) Fluid Mechanics (Aerodynamics and Hydro- 
dynamics) ; (3) Mechanics of Solids (Ballistics, 
Vibration, Friction and Lubrication) ; (4) Statis- 
tical Mechanics, Thermodynamics and Heat 
Transfer ; (5) Mathematics of Physics and statis- 
tics ; (6) Experimental Techniques ; (7) Compu- 
tation Methods. 

Central Drugs Laboratory, Calcutta 

The Central Drugs Laboratory, Calcutta, set 
up by the Government of India under the Drugs 
Act is the National Centre for collection, storage 
and distribution of International Standards and 
International Reference Preparations of drugs 
and pharmaceutical substances. The Labora- 
tory has initiated a programme to prepare 
National Reference Standards for important 
drugs and pharmaceuticals for which the Inter- 
national Reference Standards are not available 
in sufficient quantities. 

Under this scheme, pure drug samples are 
obtained from authentic manufacturers and sub- 
jected to collaborative assay against International 
Standards in both commercial and Government 
laboratories. 

National Reference Standards for Digitalis, 
Insulin, Pituitary (Post Lobe) Powder, Chloram- 
phenicol, and Ascorbic Acid are now ready for 
distribution free of cost to Analytical and Control 
Laboratories and Research Institutions interested 
in drug standardisation. 

Request for National Reference Standards and 
list of Authentic Chemical Substances available 
at the Central Drugs Laboratory should be 
addressed to the Director, Central Drugs Labo- 
ratory, 3, Kyd Street, Calcutta-16. 


Laser Beam to Fix Range of Satellites 

The Radio Research Station at Slough, near 
London, will shortly be taking part in an 
experiment on fixing the range of satellites by 
means of light from a laser. In the experiment, 
the light beam will be used rather like radar 
waves, the light being “fired” at the satellite 
and reflected back. .The range of the satellite 
as it passes across the sky can be measured 
from the time it takes for the light to return 
to the receiver and can be fixed by this means 
more accurately (to within 15 metres) than by 
any other method. 

At the Slough Station, a 60-inch-diameter 
search-light mirror will be used for transmitting 
the laser light and receiving the reflection from 
the satellite, which is fitted with special reflec- 
tors. The laser is mounted at the centre of the 
mirror. 

The satellite will be sighted through telescopes, 
and at the right moment the laser will fire a 
beam of light at it with a power of four mega- 
watts, the flash lasting 1/400,000,000 second. At 
a distance of 1,000 kilometres the beam will be 
about 1 kilometre in diameter . — {British Infor- 
mation Services.) 

Automated Flash-Point Testing 

Refineries and chemical plants who have been 
using the Gallenkamp Asda for distillation tests 
will now welcome the Auto flash, a sister 
apparatus to the Asda which, unattended, carries 
out closed-cup Pensky-Martens flash-point tests 
exactly to the methods prescribed in the ASTM 
and IP specifications. 

The flash itself is detected by a probe which 
responds instantaneously to any sudden change 
in vapour temperature. On receipt of the flash 
signal from the probe the test is terminated, 
leaving the flash point indicated on the digital 
readout. At the same time a solenoid value is 
actuated to allow cooling water to pass round 
the heating bath in preparation for the next 
test. 

The instrument comprises two units, the 
Tester and the programmer. The arrangement 
permits the tester to be used in a fume cupboard 
with the Programmer on the bench outside, 
so avoiding fumes in the laboratory and con- 
tamination of the control circuits. [Gallon- 
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kamp, Christopher Street, London E.C. 2, and 
Martin & Harris (P.) Ltd., Bombay-1.] 

Giant Quantum Oscillations of Acoustic Waves 
in a Magnetic Field in Metals 
A number of experiments in which some 
geometrical property of the Fermi surface is 
directly determined, have proven extremely 
important in the study of the electronic struc- 
ture of metals and semi-metals. The de Hass- 
van Alphen eftect, which allows one to deter- 
mine the extremal cross-sectional areas of the 
Fermi surface normal to the direction of an 
applied magnetic field, is a classic example. 

In a note to Physical Review Letters, Quinn, 
Langenberg and Rodriguez point out the 
existence and importance of a new effect, giant 
quantum oscillations in the attenuation of 
transverse acoustic waves propagated parallel to 
a dc magnetic field. In this effect are con- 
sidered the electronic transitions in which A '‘h 
the change in the Landau level quantum number 
is non-zero. This fact is quite significant ; it 
results in the two oscillatory effects having 
entirely different periods. The importance of 
the effect discussed in the paper is that the 
period of the oscillations can be used to measure 
the cross-sectional area of the Fermi surface 
not merely at extrema, but at any plane in Ic 
space normal to the magnetic field. 

According to the calculation of the authors, 
in a pure sample of sodium, the oscillatory 
attenuation should be observable at 1*6® K. in 
a magnetic field of 40,000 G with ultrasonic 
frequencies of the order of a few kilomegacycles 
per second. — (Phys. Rev. Letters, 27 January 
1964.) 

Dynamical Instability of Gaseous Masses in 
General Relativity 

The recent radio-astronomical discoveries, 
pertaining to “quasistellar’’ objects which have 
been located as sources of radiation at prodi- 
gious rates of energy and over extended periods 
of time, have revived interest in the century 
old theory of gravitational collapse of very 
large gaseous masses. 

It is a well-known result of general relativity 
that a mass M, under conditions of hydrostatic 
equilibrium, cannot have a radius R which is 
less than a certain lower limit, known as the 
Schwarzchild limit, given by 

R > 9/8 (2 GM/c2) = 9/8 Ro 
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where G is the constant of gravitation, c is the 
velocity of light, and is the “gravitational 
radius’’ appropriate to mass M. 

The existence of the Schwarzchild limit has 
been the subject of much recent discussion in 
the context of the “quasistellar” radio sources. 
The question of the stability of gaseous masses 
as they approach the Schwarzchild limit is one 
of great physical interest. An examination of 
the question, in the framework of general relati- 
vity, shows that gaseous masses become 
dynamically unstable (with respect to radial 
oscillations) well before they reach the Schwarz- 
child limit. 

Professor Chandrasekhar of Yerkes Observa- 
tory, Chicago University, has discussed the 
stability of gaseous masses with respect to 
purely radial oscillations. The discussion is 
based on Einstein’s field equations for a metric 
of the form 

ds- = (dx^) - - r- {do- + sin- dr- 

where ^ and X are allowed to be functions of 
the world time and the co-ordinate radius r. 

The derived equations governing hydrostatic 
equilibrium in general relativity, when applied 
to the case of a homogeneous compressible 
model of a sphere of uniform energy density, 
show the limit of stability to be dependent on 
the values of the ratio of specific heats 7. 

For a perfect gas for which y = 5/3, the theory 
shows that dynamical instability will intervene 
before the configuration has contracted 2-12 
times its gravitational radius. For quasistellar 
radio sources y can be taken, as 4/3, and in 
thi^ case instability with respect to radial loulsa- 
tions will have set in already when the con- 
figuration is many times its gravitational radius. 
If in the particular case, applicable to these 
sources, the mass is assumed as M =: 10*^ solar 
masses, calculations give the lower limit of R, 
for dynamical stability, to be about 0*16 light- 
year. It may be noted that this is of the same 
order as the radii estimated for these objects. 

The instability considered is entirely relati- 
vistic and according to Chandrasekhar “an 
unambiguous demonstration, that the instability 
is manifested in nature when the conditions 
for its occurrence required by the equation 
developed here are fulfilled, will provide a 
unique confirmation for general relativity”. — 
(Phys. Rev. Letters, 27 January 1964.) 
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SOME OBSERVATIONS ON THE ACIDIC PROPERTIES OF 

OXYCKLI.U DOSES 
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Some Observations on the Acidic Properties of Oxycelluloses 


(in) The primary : alcoholic group in 6-po3i- 
tion may first be oxidised to aldehyde group and 
then to carboxyl, giving' ^ uronic acid type of 
oxycellulose : ** 



(iv) The secondary hydroxyl groups in 2 and 
3 positions may be oxidised in stages giving a 
mono- or a di-ketone : 



(u) Both the secondary hydroxyl groups may 
be oxidised to aldehyde groups with the simul- 
taneous rupture of carbon-carbon bond, as 
mentioned earlier. The dialdehyde may further 
be oxidised to a dicarboxylic acid. 

With most of the oxidising agents, it has 
been generally found^s that when oxidation of 
cellulose is carried out under acidic conditions, 
the resultant oxycellulose exhibits pronounced 
reducing - properties, while that carried out 
under alkaline conditions gives oxycellulose 
having marked acidic properties. 

The extent of oxidation of cellulose is 
generally assessed in terms of the oxygen con- 
sumed by cellulose on the one hand and by 
the extent of modification of the chemical nature 
of cellulose by measuring either its reducing or 
acidic properties or bpth, on the other. 
Generally the reducing properties of oxycellu- 
loses are determined by finding out the amoimt 
of cupric copper reduced from an alkaline 
copper sulphate solution (Braidy solution) by 
the sample imder standard conditions and 
expressing it as copper number.s^-ss Various 
methods are available for determining the 
acidic properties of oxycelluloses. Thus when 
an oxycellulose is distilled with 12% hydro- 
chloric acid, carbon dioxide is liberated if it 
contains carboxyl groups in suitable positions. 
This gas could suitably be absorbed in potash 
bulbs or in excess of a standard baryta solu- 
tion and the percentage of such groups in the 
oxycellulose can be calculated.^^ This method, 
however, is mainly applicable to uronic acid 
type of oxycelluloses. 

The acidity of an oxycellulose can also be 
measured in terms of its silver binding capa- 
city.57 In this method, the sample is treated, 
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with a solution of a silver salt (silver nitrate or r 
silver-ortho-nitrophenolate) for a sufficiently ! 
long period to attain equilibrium and the loss i 
of silver from the solution is determined by J 
titration. I 

When an oxycellulose sample is treated with | 
aqueous calcium acetate solution, the hydro- ? 
gen of the carboxyl group of the oxycellulose ; 
is replaced by calcium. From the decrease in 
calcium ion concentration in the solution the 
amount of calcium fixed, which is a measure 
of the carboxyl groups present in the oxycellu- 
lose, can be calculated. 

The acidity of oxycellulose samples can be 
directly measured by alkali titration method of 
Neale and Stringfellow.^s In the case of 
oxycellulose 'containing alkali sensitive reduc- 
ing groups, this method gives high and fictitious 
values for the carboxyl content. 

Acidic oxycelluloses preferentially absorb 
basic dyes from their solutions and this pro- 
perty is made use of in estimating their acidic 
content. Methylene blue is conveniently used 
for such measurements. The method of 
estimating methylene blue is elaborate and 
gives stoichiometric results only under strictly 
standardised conditions as shown by Davidson.^^o 
On the basis of the observations of Liidtkeoo 
that iodine is liberated on additififti of a solution 
containing potassium iodide and potassium 
iodate to a suspension of an oxycellulose in 
aqueous sodium chloride, Nabar and Padma- 
nabhan^i developed a method for estimating car- 
boxyl groups in oxycellulose. The iodimetric 
method is carried out at room temperature and 
at a pH of about 7. These authors compared i 
their method wi'h both the alkali titration and 
the methylene blue absorption methods and 
showed that their method was free from the ) 
disadvantages of both. They also claimed that j 
their method is applicable to the determination h 
of carboxylic acid groups in all types of | 
oxycelluloses. The method has been subse- 
quently modified by Achwal, Nabar and Padma- I 
nabhan^- by raising the working temperature : 
to 60° C. in order to reduce the time of reaction. & 
In order to characterise the nature of the p 
groups formed in cellulose during oxidation with j* 
different oxidising agents, treatment of oxycellu- Ji 
lose samples with aqueous sodium borohydride | 
is carried out. This reagent has been found fc 
to be useful for removing all the reducing f 
groups present in oxycelluloses-^^ Thus the m 
copper number of most of the oxycelluloses can 
be practically reduced to zero by a treatment 
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with an agueous solution of sodium boro- 
hydride. Such unbuffered solutions of sodium 
"borohydride do not reduce carboxyl groups.64 
However, during the present investigation it was 
found that the various oxycellulose- samples, 
after treatment with 'sodium borohydride showed 
a definite and measurable decrease in the acid 
value as determined iodimetrically. These 
observations are shown in Table I. It will be 
seen that the reduction in the carboxyl value- 
after borohydride treatment varies from 100% 
for some oxycelluloses to about 6% for others. 

Since unbuffered sodium borohydride solution 
does not reduce carboxyl groups, the decrease 
in the acid value of oxycelluloses after boro- 
hydride treatment, is likely to be due to the 
presence of other groups which are not carboxyl 
groups but which behave in a manner similar 
to carboxyl groups towards iodide-iodate mix- 
ture and liberate free iodine. A reference has 
been already made to the existence of such 
groups in oxycelluloses by Nabar and Shenai.^ 

It was therefore decided to examine if this 
behaviour of oxycelluloses after treatment with 
borohydride is confirmed by using some other 
method for estimating carboxyl groups in oxy- 
celluloses. The methylene blue absorption 
method^Q was selected for this purpose. Several 
oxycellulose samples, prepared using difterent 
oxidising agents, were examined for their carb- 
oxyl content by methylene blue absorption 
method before and after borohydride treat- 
ment.63 xhe results are given in Table II. 

It is seen that practically no decrease takes 
place in the values of methylene blue absorp- 
tion obtained before and after borohydride 
treatment. From this it is confirmed that the 
iodimetric method of Nabar and Padmanabhan^i 
not only measures true carboxyl groups but 
other acidic groups (pseudo carboxyl groups) 
which are formed side by side during oxidation 
and which also liberate iodine during the iodi- 
metric estimation. 

The results given in Table I indicate that 
borohydride treatment reduces these pseudo 
carboxyl groups. After treatment of the oxy- 
celluloses with borohydride, the liberation of 
iodine from the iodide-iodate mixture is 
restricted to carboxyl groups alone and there- 
fore a decrease in the acid value is observed. 
In the case of methylene blue method, however, 
it appears that only true carboxyl groups and 
not all the acidic groups are estimated as seen 
from the results in Table II. In this respect, 
the iodimetric method is -superior in that it 
estipaatos the total acidity of an oxycellulose, 
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Table II 

Effect of borohydride treatment on the carboxyl 
value of differently prepared oxycelluloses 
determined by methylene blue absorption 
method 


Carboxyl value 

(m.eq. per 100 g. bone dry .sample) 


Oxidising agent 

Befoi e 
boro- 
hydride 
treatment 

After 

boro- 

hydride 

treatment 

Decrease 
due to boro- 
hydride 
treatment 

Sodium hypochlorite 

1-56 

1-44 

0-12 


4*22 

4-16 

0*06 


7*53 

7*28 

0*25 


4-38 

4*38 

0*00 


2-55 

2-SO 

0*05 

Potassium dichromate 

1-80 

1*78 

0*02 

+ 

3-45 

3-19 

0*26 

Oxalic acid 

4-60 

4*31 

0*19 


5*50 

5*50 

0-00 


7-69 

7*69 

0*00 

Potassium dichromate 

1*78 

1*71 

0-07 

+ 

2*66 

2*47 

0*19 

Sulphuric acid 

5-03 

4*94 

0-09 


7-22 

7*13 

0*09 


12*94 

12*81 

0-13 


With a view to find out the nature of the 
pseudo carboxyl groups formed, an examination 
of the various probable modes of cellulose 
oxidation mentioned earlier was undertaken. 
Since the liberation of iodine from the iodide- 
iodate mixture would necessarily require the- 
presence of hydrogen ions, it was felt that only 
the presence of a monoketo derivative in addi- 
tion to carboxyl groups in the oxycellulose 
could satisfy this condition. Such a group, if 
formed, may be present in equilibrium accord- 
ing to conditions either as a monoketo or an 
enediol form as shown below : 




If such groups are formed during oxidation 
of cellulose, these will be estimated as reducing 
groups during copper number estimation due 
to action of the strongly alkaline conditions 
prevailing therein, resulting in the rupture of 
the double bond thereby forming a dialdehydc 
^s shown below ; 
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It is of interest to mention here that treat- 
ment of almost all oxycelluloses with sodium 
borohydride brings down the copper number to 
the level of that of standard cellulose, but even 
after repeated treatments^^^ with chlorous acid,^^ 
a measurable amount of copper number still 
persists. It is likely that the residual copper 
number is due to the presence of enediol groups, 
present in all oxycelluloses and which are not 
amenable to oxidation by chlorous acid, but 
which can be removed by sodium borohydride 
by reduction. 

The enediol groups could provide hydrogen 
ions to liberate iodine from the iodide-iodate 
mixture used in the iodimetric method and 
hence would contribute to the total carboxyl 
value obtained. However, when these groups 
are reduced by sodium borohydride as mentioned 
above, the resulting hydroxyl groups will not 
liberate iodine. This explains the decrease in 
carboxyl value (as determined by iodimetric 
method) observed after treating the oxycellulose 
with sodium borohydride. 

With a view to find some evidence to sub- 
stantiate the above hypothesis and to establish 
the formation of enediol groups in cellulose 
during oxidation with most of the oxidising 
agents, it was decided to select a known com- 
pound containing an enediol group. 

One of the best-known examples of such a 
compound is l-ascorbic acid. The acidity of 
ascorbic acid is due not to a carboxyl group 
but to the presence of an enediol group.^s The 
dissociation constants of this dibasic acid are 
= 6-761 X 10-3 and Ko = 2-69 X IO- 12 . When 
is compared with the dissociation constant 
of acetic acid (K = 1-75 X 10"3), it is seen that 
the former is nearly four times stronger than the 
latter. The ionisation of ascorbic acid is represent- 
ed below (see structure in next coloumn). 

A qualitative examination showed that 
I-ascorbic acid liberated iodine when treated 
with a solution of 3vl + KIO 3 . To study the 
liberation of iodine quantitatively a known 
weight of the acid was dissolved in carbon 
dioxide-free distilled water and treated at room 
temperature with a mixture of KI + KIO 3 -{- 
Nad -j- NaoSoOg under standard conditions 
similar to those followed for the determination 


HO— C— C*0 
. . II I 

H^O-C p 

X 

H I 

ho-c-h 

1 

CH,0H 

(K, =6.761 kIO'*} 


HO-C— C=0 

il I 

HO- c 0 
ho-c-h 


CH,0H 


0 


C — c=o 
- 11 1 
o-c 0 

HO-C“H 

1 

CH 2 OH 


of carboxyl groups in oxycellulose samples®^ and 
the amount of the acid in solution was estimated 
on the basis of its dibasicity. The experiment- 
ally estimated amounts are compared with the 
original weight taken for estimation. 

The results are given in Table III. 


Table III 

Estimation of l-ascorbic and (B.P.) by io dim e try 

Volume of 
0-01655 N 

ExDt Weight of NagSaOs 
’ /-ascorbic acid solution con 
taken (g) samedbythe 
liberated 
iodine (ml) 


1 0-10 67-20 0-098 

2 0-10 67-50 0-098 

3 0-10 67-70 0*099 


Weight of /-ascorbic 
acid as calculated 
from the value given 
in previous column 
(g) 


It is seen that there is a close agreement 
between the amount of l-ascorbic acid taken 
and the amount of the same determined by 
iodimetric method. This confirms that^ enediol 
groups liberate iodine from the iodide-iodate 
mixture quantitatively. The iodimetric method 
could be employed for estimating quantitatively 
l-ascorbic acid or compounds containing enediol 
groups. 

Thus it appears that the pseudo carboxyl 
groups mentioned earlier are enediol groups. 

From the foregoing discussion and the results 
given in Table I the following observations can 
be made : 

(1) In the case of oxidation of cellulose with 
sodium hypochlorite, sodium hypobromite, potas- 
sium permanganate and that in presence of leuco- 
vat dyes with sodium hypochlorite, the pH of the 
oxidising solution appears to exert a pronounced 
effect on the relative proportions of carboxyl 
groups and enediol groups formed. It is also seen 
that less and less of true carboxyl groups are 
formed during the oxidation when carried out 
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under increasing acidity while more and more of 
such groups are formed under increasing alkali- 
nity. This is in agreement with the observation 
that generally acidic oxidation leads to the 
formation of reducing type of oxycellulose and 
alkaline oxidation, to acidic type. It is further 
observed that in the case of sodium hypochlorite 
more . of enediol groups are formed during 
oxidation of cellulose at pH values lower than 
7 as compared to the oxidation carried out at 
pH values higher than 7. 

(2) When the oxidation of cellulose is carried 
out by using potassium dichromate with either 
sulphuric acid or oxalic acid, it appears that as 
the extent of oxidation increases (either as a 
result of increasing the duration of oxidation 
or of increasing the amount of the oxidant) 
relatively more and more true carboxyl groups 
are formed. This can be seen from a com- 
parison of the percentage decrease in acid 
values after borohydride treatment of these 
oxycelluloses in the earlier and later stages of 
oxidation. 

,(3), when the acid values of potassium meta- 
periodate* oxycelluloses and of those treated 
with sodium borohydride are examined, it is 
seeri that borohydride treatment removes all the 
apparent acidity, thereby suggesting that no 
true carboxyl groups -are formed during the 
oxidation. Since this oxidising agent is specific 
in nature and attacks only at 2:3 position of the 
^-glucose units of cellulose (and also at 3:4 
position of one of the end units), the possibility 
of the formation of enediol groups at this posi- 
tion cannot be ruled out. In this connection, 
it is interesting to note that when acid values- 
of this oxycellulose are determined by methylene 
blue absorption method, it is found that these 
values are not different from that of unoxidised 
cellulose. Methylene blue absorption values of 
five oxycellulose samples prepared by oxidising 
cellulose with potassium meta-periodate for dif- 
ferent periods were found to be 1*13, 1-22, 
1*13, 1*13, 1*22 and that of unoxidised standard 
•cellulose was 1*22 mmol, of Methylene Blue 
per 100 g. of bone dry sample. 

, The formation of enediol groups during 
.oxidation of cellulose has been referred to by 
Kenyon et and by Nabar and Padma- 

nabhan^*«> with respect to nitrogen dioxide 
oxycellulose. It appears that when cellulose is- 
oxidised, in addition to aldehyde and carboxylic 
acid groups, enediol groups are also formed 
simultaneously and that these are formed in a 


definite proportion to the carboxylic and alde- 
hyde groups. Further investigations on these 
lines are in progress. 
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riilKUNCHINVA \utr., \ ; 

^ hoi’nt* vini.-., w,i-. irt;,! ,ir. In.,; 

in 'rannaiiyika J •' whrar it v, ii<un,i A. v’* n. 
a {lc‘nKtH*-hkr iUn«*’ '. m luan .AuI-. < ’* 

has l)i*nn (Irti'ffi-d m niliri |u. 4 ^^“^ us, l « 
Suutiii-Kasi Asia, <■ ?/ . T'h.ulauH ’ 

I’he virus har; !tr<‘u r.t?!af« a ;.n i * : ^ 

the foHuwuii' wilflMSiurhi . 

Ardes (vgypti: ‘raiu!an v ilv.t, ■ ^ 

landA 

Ardt\K africuuu:: : Vg,uiuiu '* 

(^uUw f(Uiga}i:: : 'raui:au> ih.t. • ' 1 .1 , 

'riiailanc!.' 

Maiisouia s|t|) ; Iht.uaia, " 

There is a :t>htai‘v {«jaiif ,.i .in i-iU-t’eai 
Citiuw hrifiiptrra (Ih-d Hiijm hi ' 

Laburattjry transims-.aai tii rha van- ija- H« ♦ a 
obtained throui!h Artlr.-; te*/:U'n and A.il- . 
iHilcvatusd^ 


* 'riu* Vitu% Krhr.ufh t'ruUr r. m.iil u* u^4 

tlu‘ liuliiim (’{anijil ni .tl I\* h ,^.4 tU 

fdk-r Foumlatiun. 


iu,.iiSv tinhuur.miVa VUU:. tae. brru ei»lah'd 

i4‘‘iu fiUie.tu r.e»''. ill <“.ileutta, Prnduij*; Ulka 
■aa.i .afrinpt'. at i.Mdataui uf the van*. fitn.u 
j.d < .sUKhI aithi u was liiaufdif ner«-s-,.u . 

oa.d.f i.irluuinaiv lalu»ratttry sftuhrs «,a 

■ aan aa' -.it»ii wHh '.iirea^', ot uioMiintfirs whn ti 
.a*' * ojaiiMai ai tla* taty *rh«‘ iue%eat if|H i! 

.a-ai' v.iHj -.Hi !i hduasHtiiy tiansiursM»u sliali.--. 
a. iUi an Imtian -Jitiia tjf the virus is«t!at«'d fasu 
-.iuiu «*Mam.'d by Dr JA P Atka! (vinn a r., .*« 

I'l huiaali lebl llr dllless JU (’ah'Utht IVUUs 

•M.uii No, VHt* d:Mo;!tD, 

isifdif SfUJe-s (1{ t*\|HTUlU 3 lfs Wrl'r dnUf* .if th«' 
\ U as Ur'.'ai »'h tA-tifr*'. patiiut, usiUf: l,ii <e j .if. H 
ait'd .'bshw uaya/Ui. .'bafe;; a N h fss , .-Da 'j 4 . , Is 
• a.-.j t'uli'A- fttiigilu::, .dl tj| In.h.iu 

«a iKUi All these speeies air Kimv^'U fa ha uid* A.. 
{'if'Vah-u! in th,^ eify. In all Cht^ e\|i<'Uiufii!s 

Ui tliuu- a.*y eld inf'alif nuer (Swiss a.'t>iu*.- * 

a. r{c* inaelllafrcl ill t rui'errhl ally (Ir I Uiih 
n uA e *s * 4 ’ the virus' .‘.uspmsmn I appraK iiaaUA ■, 
b*’ ttt 1*1*' inausr I.D^^,S I 1 ir vuus used in 
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Table I 

I-niection of mosquitoes with the Indian strain of Chikungunya virus and its transmission 

by bite to infant mice 


Species of mosquito 

Presence of virus in 
mosquitoes soon after 
feeding on infected 
infant mice 

Presence of virus in 
mosquitoes after 10 days 
of incubation and refeeding 
on infant mice 

Transmission of virus by 
bite of mosquitoes 
to infant mice 

At'des cegypti 

8/8* 

24/24 

20/24 

Aedes alhopictus 

6/6 

24/24 

11/21 

Anopheles stephensi 

10/10 

8/23 

0/23 

Cidex fatigans 

5/5 

0/23 

0/23 


* Numerators are the number of mosquitoes positive for Chikungunya virus ; denominators are the number tested* 


experiments was at the first to third mouse 
passage level. On the second post-inoculation 
day, starved mosquitoes were allowed to feed 
on the infected mice. No titrations of the virus 
in the blood of the infected mice were made 
but soon after engorgement, a sample of the 
fed mosquitoes was ground and tested for the 
presence of virus by i,c., inoculation of infant 
mice ; the remaining mosquitoes were main- 
tained in bobhinet cages at 85®-90° F. and 80% 
relative humidity for periods ranging from 10 
to 15 days. The mosquitoes were fed on raisins 
and glucose during the period of holding. 

Ten days after the infective feeding, a number 
of mosquitoes were allowed to feed on two to 
three-day old infant mice to test for the ability 
of the various mosquito species to transmit 
Chikungunya virus. All these mosquitoes were 
tested for the presence of virus immediately 
after engorging. In a few cases a similar 

attempt of transmission was made on the 15th 
day. Detection of the virus was made by 

inoculating the material in baby mice and 

identity confirmed as Chikungunya by com- 
plement fixation tests. 

The results of all the experiments have been 
pooled and summarized in Table I. It may be 
seen that with Aedes cegypti all the eight 

mosquitoes tested immediately after feeding 
were found to have engorged the virus and all 
24 tested after ten days had retained the virus. 
Twenty out of 24 mosquitoes were also able to 
transmit the virus to baby mice. Aedes 
alhopictus yielded similar results though the 
transmission rate was slightly lower. Anopheles 
stephensi and Culex fatigans successfully picked 
up the virus by feeding but neither transmitted 
the virus to baby mice after ten days. While 
some Anopheles stephensi (eight out of 23) 
were found to retain the virus for ten days, 


no virus was demonstrated in any of the 23 
Culex fatigans tested ten days after the 
infectious feed. In an experiment where Aedes 
cegypti were kept for 15 days, all the eight 
mosquitoes tested had retained the virus and 
three out of five transmitted the virus to baby 
mice. In a similar experiment with Aedes 
albopictuSj all four mosquitoes kept for 15 days 
transmitted the virus. It would be interesting 
to test in further experiments whether 
Anopheles stephensi^ which has now been found 
to retain the virus for ten days but does not 
transmit it, would transmit the virus if held 
for a longer period. 

These preliminary studies show that : 

(1) The Indian strains of Aedes cegypti and 
Aedes alhopictus can transmit Chikungunya 
virus ; 

• (2) Culex fatigans and Anopheles stephevsi 
perhaps have little or no importance as vectors. 

Further studies are in progress and will be 
reported later. 
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SENSORY PHYSIOLOGY OP THE ANAL I. KGS OP CENTIPKOKS 

w s j\Nt;i 

I )< * I HJ r r Tf i • ’ f ♦ #■' t '* s* **/ '< , { \}t N' * , iXnhji'h^ 


L IsOS (’f thf pti'.tri lot int'‘ I i^-ni 

of tht‘ onit‘r Si'iilopoiuirtiiiitu pha ;ti»* tli*' 
Iar|«f.-:t of tlir :< r.niontol ai *pou«lat!r:. atal ato 
usually i-rfi iird t(» ar: .tual lo|‘.r. oti ai-OMur.f t*| 
tlu'ir t'los.c proxinufN to Iho anal irpuui Out uta 
Itu'oiuoi ion. Uit*s<‘ ap|ion»iai’.r‘. air kopt hftisi up 
from tlu^ i»rouiui in an rxtoiMird poMtion 'li;*- 

^■.k<‘U‘^n-Iuusrular lUcs'hantMn of ihviv iop l»a o 
is suclt as roiuiors tlinn until ftn piatpukavt* toU^ 
(lurinp, walkini'.i ^'o mfoiinat a»n has apprai'rh 
in tht‘ littM'aturt* r«mor'fiuui: thr fuitOton of 
ihtsso orp.ans. A n«‘urop!i> Molojpoat anah‘ i 
was, thtn-ffort*. attouiptoh wilh a vunv to iiofoi 
inininf' wlu'tlu-r, Iiko tho aulrutui' at liio 

antorinr (‘lul, tho anal l«‘ps an* {‘titioriiasi whh 
the pi'm‘ptit‘n of ‘tunuh at Uu* s'tfoi »*n»l oi 

tli(' l) 0 (ly. 

'Pin* luatorial on ulnrii tiia r«poi! im 
fonsis.loil of Iho Aniortran r«u.ft|io.ia ,%*«•». ?o 
jHK'rupiipKi s't’.rspi ia>s a”.’ * 1 hr* la* t h a, 

hts'ii'inj*, ; ( •yjia sit , {oa.rtia ! v. .‘it tio anal !»-y- . 
was isolat(*i{ fi'oin !!w f*nu^ ,aui tsu* t'«i <a: a 

wax-]>Iat form m mi* h a luanma a*. v,ou!<i ian-n 
(hr lr}‘s fi'rrly :.,u.*.prinif ■*! m tio- au i Pi^ i,A 
'Phi' rnnal nrrvr uiurlt liappon'- to ho Iho onl* 
ont‘ s.upplymp (hr anal Iry, -Aas 4 ^spisa.i aui 

tht*n srvrrrh Uo.u it-, uumn Ph !hr tl UUa 
p.anp.hun in ortiri' to rununat*- motor aotjvitv 
froni any rn’orumn Horn tin*, sinvo hui^ <•• 

noliiiuK lias iwou puhlr hoii tm tin- niuiiopin-ao 
loji'y of c*rnt ipriir-., a <pu st hah to hr muhr fto 
a sui(ai)U‘ mrthum in whirh th*- rrutiprih* iirrvr 
l>n‘parations tamhi hr krpt ahvr Saluu'*., 
prnrraUy usrd in rl«"rl,rophy'at.|o^htaii wotP. ttu 
insrc’ts. wrrr tries!. ‘Pei tan* <ff thrm t Prmi-:h*’:. s , 
tht‘ ('rntiprhr inatrrial iti haiat rrsponhrh 
favouraitly 'Phr at'lion potriilial*. wnr ir ‘oithh 
monoplia; irally tai a MUplr, (in** faffri rh, 
up silvt*r rln'troilr pla<*rti la'low thr 

(Kip. 1, U). an uulifT<*rt*nt siivt-r rirrlrtihr Iirinp 
in salints Klrrlnra! artivity m thr nri vr wa*. 

amplifirtl with P-l (Iras*, amplitlrr ami olr.rfvrh 
on a Dumont hd-i A rathoht* ray <iS{*ino*:r<ipr tl 
was rnoniitirtni with a loud ‘prakrr and rrotirtii-d 
i)y means of a (h'a.s*. k>'mop.raph eain<*Ja, 
A rt‘kulnr st*tpn*m*t‘ of :;|ukr*. rouUi hr ra-on 

even though tio stimulu,*; was appimd < Pi^r l.Ki. 
This could iHU’haps he sptiulanrtHis smsory 
activity. To .simulate* tin* at*Uial ptedure of an 
anal leit during normal loctimtition of tin* animal, 


.4 p.pri;.i:s; hroffii I'la'.*. Uhf \\a'. U*.rd !ol hfiuu: 
•lit upp’ nu.ir*'. fhir Itunfpnr. ahou! if- f|r\-a 

to»n ,o*.d r\frn'.i(.n ■ imuHaurou- ly ‘Piii 
!«--ulT.d uUo A ur-ll luailirti utrrr.r »* tn th«* 
n*-i\« .rUunv I !‘‘iy 1. !•' i imiiraltng. thrirhy lli.d 

'.••Uir fi!rri.iam rr(*p!ol *. wrJ'r stnuulatrd ilUlIU^! 
{fis. liiMVrmrut ‘Phr nu'rra*.«'d muvr arfivit^ 
i-ojild hr. u Pdi rrs.--«tnahl«* arenrary, atlnhulrd 
to Ihr li.fii -rmaike -.Itu.drtl timsallv «»n ha 
I* nun I I* i.e, 1, (■) and !hr * ut'rrrdiug li'p, '.I*;: 
mriif. nt*ai Du* lunar art leu la( ion*. .MUrr fh« sr 
air Uir oid> irerptiu,-. wUlrlp hy vu!u«- 

oi tfH u .tii.u ttinieal .-atuafion, eould hr ph\sM*aIl’. 
o.i pi, uru .uifi flue. mrehauteaUy r.tinuihdrd hy 
i'oiu-: pi t *.<*d on dio artlirotiial nirjuhian-* 
■/ hi. h I'riifuJ-. dor ally llu* trh .seopntp, of fhr 
I 'osim.d pait tit .1 -rsnaMit info (In- th-.t.d ]».ut 
i‘f thr pirif.iuu: tiur dufuie. thr rxtt'mmn ciim 
hl.i't'Si nsot.rn5r!i! ttf flir Irp. (Pdf'.. 1. Dl. Thr* r 
•u-dl.i .Iff .'.rr.rti hv Jinr nrrvr tihlr* whirii 
atstfrl liiid thru v..«\ into tlir niaiii ‘’rui.d 
I •'j» r- !i..nua' fhr prnultim. itr fiunlv gangloin 
i(i» .U'.d Irfp, hrai al‘ o othrr r»*rrptoj‘ (irfsar. 
■-’•hirh .ippt-.u to hr unconcrnird with 
IS. r'n.utoi « • f*p! !< *n tiiru •tiustinr ami function 
• dh undri lUV»'*.t tgaf ion. N«‘Vcr{tlrIrs*;. d 
•.r« itr ira-tfliahlv cr-ltam that thes;r Upprmiap.r-.. 
Pkr fhr untriina*. .ut sen* oi V fridrl .'. ‘Phis t 
‘luitr tn harmony with <*ur knowirdgr of dir 
• » rhtrv .ind hrha\ toin «»f (*i‘nt ipedr.*:, lUracalh, 
tljr-.r- .miniah shun light and ai'<‘ atlafded to 
! : r in ti.uhnr*.-. undt‘i ntVrl. ,SrV«*raI of (firm 
.Ur i!r*.fitutt' of ryr*.. and tho*.r winch |.Hr.-,r- s 
.Or haitilv ohlr t»e * r<* heysiml tfi’.lin 
Kur.hnig hrtwern hgld ami darkm**:*; ' It ir; not 
•an pi rung, fhrtrfta r. that fhr long, my uapo«ft»us. 
fa* f j unnmg .4mi acti\*r|v hunting .oumal iile* 
fhr lU'idiprdt capahlr of hac'kward locomotion 
ii.r.. through -tnn'tuiai moduh-ation, rtdra*.rd 
if*, la- 1 p,m ot Irgr. fi titn loroniotnrv rr.*.pon*a 
hun*. (n tin i»u*rptton tif varuHc. stiinnli m tie* 
niiiurduitr VKUidv of itr. cautiid tuid. 'Plinr 
prifouuanrr .r. rthririd ftudrt':; r:. Hutlu'C 
iriiuriid j.o -uhir hv fhr iihUitv of tiu* aimiia! 

m. out. on a rollrr! {uc.fnrr for tllrsr apprn 
dago-, hy kt-rping thrm liffrd up fhriMighoul dur • 
mg loj-onaUton prr-.umahlv through a frrdi ack 
•'<’-trm involving the aforementioned mt*ch;mo • 
r<'ei‘|»!iir.s, fh«* ei’idra! nervous system and tic- 
rxfrusos .Old h'\'ator mu:'.i*!«*‘: Cejncrrurti, 
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Sensory Physiology of the Anal Legs of Centipedes [ Sdiince 


This investigation was carried on in the 
Department of Biology at Tufts University, 
Medford, Massachusetts, during leave of absence 
to participate in the International Education 


Nancy S. Milburn for help and encouragement. 
My thanks are due to my friend Dr. V. G, Kher, 
Professor of Physics, Vidarbha Mahavidyalaya, 
Amravati, for kindly reading the mapuscript: 



Fig. 1. A. Caudal region (in side view) of mountecl on wax- platform showing the left 

anal leg in two positions; (1) when suspended (drawn black), and (2) when lifted up and extended ; 
B, Ner\'e supply of anal legs, and position of the pick-up electrode in relation to crural nerve; C. Prefemoro- 
femoral jurxtion in dorsal view showing the hinge joint and associated sehsillse : ' D. Longitudinal section 
near this joint showing hair sensillse pressed on the arthrodial membrane when femur is telescoped into 
prefemur dorsally doling levation and extension of anal leg ; E. Afferent activity in crural nerve when the 
leg is in a suspended position ; F. Afferent activity after the leg is lifted up and extended, a, anterior; 
cL, claw; caxfL, coxopleuron of the last leg-bearing segment; cr, crural nerve; d.. dorsal ; e , pick- 

up electrode*,, f., femu^ v iast but one trunk ganglion; k., dorsal hinge joint ; h! , prefemoro-femoral 
hinge joint; w., arthrodial membrane; p., posterior; pf., pref emur ; wax-platform *, bair 

scntillse ; ia. and taA , tarsal segments ; //., tibia ; £•„ ventral. 


Exchange Programme of the U.S. Department 
of State as a Fulbright and U.S. Public Health 
Service Post-doctoral Fellow. I am indebted to 
Professor K. D. Boeder and Drs. C. C. Roys and 
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LETTERS 'rO THIC ICDrrOR 


INFLUKNCK OF INCOIIKHKNI' 
SCATTERING ON THE POLAKISATION 
OF ELASTIC SCATTK.kl Nc; OF 
GAMMA KAYS 

'I’liK pdlari: aliiiri nf thr cla-tu- • . a’!i-i iii.'. >1 

aiui r-.> M‘ V Eanuu.i ^.J.v 

U‘;ul at iHI w a?: iil'.* ? IlltLi: Ul rti }>V fn 

iuvtTti^tati* tiu- vanatuai «•! pola! a .tUon v. ah 
Mainina-niy ftirrfty. Hr. tvMilt-. Ir-winr maiL^ a 
(lecn'ast* in ptilarir.atiuu with riu-rr,\ arjot* r.jUi 
the pn-hirticin.*; (tl I'rhiirii calruhi'rar Sa 
Kaylthpji arattrrinp.' i»nt in.atrunr ! : fria:,r. ’ 

th(.‘ piauiirt i< >iis (»f f‘>viu tartoi i'.*. h alat a 'M\ ^ 
tliat uive rt'nl {ua* mit. palate ataai irn* partua 
of energy. 'Phe (‘Xpiaainriital valtaL. <>! pa’art 
lion art* hoW(‘V(‘r luwtr than th«iM* pivan !»•. 

refimai calrnlatian: . I.atar Maina a> .roj \ < .U ■ 
ii'uaa.sured th<‘ paiariaatiun al Ilia « i.o ■ a- i-.i t; i my. 
of I-:ia Mr\' r.ainnia ’.'%L lianj l« a . .a 4.. . ia> . 
7:> , !)() aiui Ul!) . 'I'liau vatu* ' aia aya.tj haaai 
than lilt* 1 1 lat »rat u ’a I \'.dua', .aid Lur pa-, it i 
rt*aS011 far llua lilllalaiu r tui’ l'*’i ?; atU iia' I li 

to th(‘ tanit rii nit a in at I. ■Jail rhi?i»-u U>. 
which {‘xarl {•alrulatanr ar** laJ .tv.ut'nl-- J ia* 
K'fnuai calculat tali', at a mily fin tva • a.pn-j'ur/ 
from K-’Clcrt ran*; iji H*: a Ra\a p‘in)lU;a.j 

some (‘Xpenmaiit.L In ;n\ f ip.it*- da- la.aiaa. !*tr 
this discr<‘paitcy and Rnu 'h- ‘ m. «nnj h *a 
isolation of ela.'.tie MstHaunr fsam mala- da 
scattering lowers tha »-xpaumanfal vahia'. ■4nd 
L-*Sh(*U idectron affar!’., if anv, at a aa^upaia 
tively small. 'Pin- axpeninaid*. .md tha tf-’Mdt'. 
ohtaintni ara outhuad balnw. ’Plia »ta!.uls h.u«- 
hei*u omitteil and rliall hr puttlrha«t .■a|M?at»dv 
I'hc mea.sureimntts \v«*re mada with dh'J UaV 
humma-rays saattered fianu land at iH IwHain-.a 
of tile following reasou.s : 

(i) ( )nr previou*' ..radarmn expat nnattfa*- at 
tliis <nanT.y ami ancje show that tt r. imt <jnll • 
emit to analyse* the *.i’attaiad spretitun ami pet 
a pood e.stimate uf the etiuti dndions uf elardie 
amt inelastie s.eatteriuK 

(ii) By the clriie«* of s.uitahh* tdteis m tr«Jd 
of the dtdt'ctor die relative i-ontuhntion-. of 
elastic and inela. tic r.eattennp to th<* oh.* erved 
scattertni s.iHn-trimi ran In- vaned, Wdli a h-ad 
filter of 24pm.;ein.‘‘ the cuntnhution of ineiar h • 
jicattering: to the ohran'vetl sp«*cfrtnn m tin- re-mon 
above 640 keV’ is nerjipible. J'ln-refort* in tiii': 
energy region of scattem! ‘lo'etnun almost 


eiinipM-t*- ;:«ila*i«.n **1 fda- do tad'ti'i... y 

sUela *.li‘ •■ts'ffei jii;: r. pi*' Mh!<- 
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knoivn. In an effort to make this correction, 
the polarisation of inelastic scattering was. 
measured within the energy region 470 to 550 
keV. to be 45 ±3%. The experimental values 
when corrected for the known contributions of 
incoherent scattering come out to be 94 ± 10% 
and 88 d: 10% respectively. 

From the above investigations it may be 
concluded that incomplete elimination of 
incoherent scattering tends to lower the experi- 
mental values of the polarisation of elastic 
scattering of gamma-rays and the effects of 
L-shell electrons, if any, are comparatively 
small. 

Physics Department, M. Singh. 

Panjab University, S. Anand. 

Chandigarh-3, February 24, 1964. B. S. Soon. 
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SCOPE OF ISOFLAVONE SYNTHESIS 
USING 2’-BENZYLOXYCHALKONE 
EPOXIDES 

In a previous communication, i the conve^ion 
of two polysubstituted 2'-benzyloxychalkone 
epoxides into corresponding isoflavones, formo- 
nonetin and y;-baptigenin in two stages was 
reported, the first consisting of rearrangement 
to a-formyl desoxybenzoin with boron trifiuoride 
etherate and the second of debenzylative cyclisa- 
tion using either catalytic hydrogenation or a 
mixture of hydrochloric acid and acetic acid. 
In a later publication, 2 boron trifiuoride etherate 
was reported not to bring about rearrangement 
with simple 2'-benzyloxychalkone epoxide and 
its 4' -methyl ether but to yield corresponding 
dibydiuflavonols (see ref. 3 also). Hence 
it was considered necessary to examine the 
scope of this method for the synthesis of 
isofiavones. A study of the action of boron 
trifiuoride etherate d*a various 2'-benzyloxy- 
chalkone epoxides has now revealed that either 
of these reactions takes place depending on 
substituents. Such chalkone epoxides as 
having no substituents in the styryl part give 
only dihydrofiavonols ; whereas those which h^fve 


at least p-methoxyl in the styryl part give a 
mixture of 2-hydroxy-a-formyl desoxybenzoin 
(II, = H) , 2-benzyloxy-a-for'myl desoxyben- 
zoin (II, and the corresponding 

isoflavone (III). The desoxybenzoins can be 
separated from the isoflavone by extraction 
with aqulous sodium hydroxide. The 2-hydro - 
xydesoxybenzoin (II,R^ = H) undergoes ready 
cyclisation on acidification of the alkaline solu- 
tion ; whereas the 2 -benzyloxy desoxybenzoin 
(ir,R^ = C7H7) can be converted into iso- 
flavone (in) by heating with a mixture of 



0 

n 

For 1.11. in, 3 2 

O.RjRsR- H i RsOCH 
2 3 1 ^ 

b, Rs.R = R^=OCH:RiH 

c. RsR- R= R' 

hydrochloric acid and acetic acid. The total 
yield of the isoflavone is good as reported 
earlier.i Thus 4'-methoxy isoflavone (Ilia) has. 
been prepared for the first time, and also the 
naturally occurring isoflavone cabreuvin^ (IITb) 
and 7, 8, 3', 4'-tetramethoxyisoflavone (III c) 
which is related to maxima isoflavone-A^ have 
been obtained in good yields. It may be 
remarked that among acidic reagents^ known, 
to bring about rearrangement, boron trifiuoride 
etherate works most satisfactorily but only for 
such isoflavones as have at least a 4'-methoxyi. 

Department of Chemistry, S. C. Bhrara. 
University of Delhi, A. C. Jain. 

Delhi-6, February 27, 1964. T. R. Seshadri. 


1. Grover, S. K., Jain, A. C. and Seshadri, T. R.. 

Pit /. CAem., 1963, 1 , 517. 

2. Bhrara, S. C,, Jain, A. C. and Seshadri, T. R 

Cu^r, Sa\, 1964, 33, 49. 

3. Chopin, J, and Durnal, P-, Compt . rend.^ 1963 

257 , 700 . 

4. Gottlieb, O. R. and Magalhaes, M. T., An. Assoc. 

Prasileria Quint. ^ 1959. 18, 89. 

6* Kukla, A. S.^.and Seshadri, T. R., T*dCra/icJron 

1963, 18, 1443. 


Letters to the Editor 


241 


JVo. 8 1 

Avril -20, 1964 J 

GALLIUM ALKOXIDES 

The preparation of alkoxides of lanthanide ele- 
ments ;by the reaction of anhydrous metal 
chloride and sodium isopropoxide has been 
recently reported from these laboratories.^ 
Amongst the elements of the group, alkoxides 
of boron2 and aluminium® have received con- 
siderable attention, but a survey of the litera- 
ture reveals that no systematic study has been 
done so far, for preparation of gallium alkoxides. 
It was, therefore, considered of interest to 
prepare these by reactions similar to those 
described for lanthanides, i thorium^ and 
germanium.® 

Gallium isopropoxide has been prepared by 
adding stoichiometric quantity of sodium iso- 
propoxide to a solution of gallium trichloride 
in anhydrous benzene and refluxing the mixture 
for 6-8 hours : 

Gads + 3 NaOPr‘-^Ga (OPi'ls -h 3 Nad f 

The isopropoxide distils at 136 °/ 2 ‘ 0 m.m. and 
solidifies on being kept for a few days into a 
crystalline solid soluble in organic solvents, 
but very highly susceptible to moisture. Gal- 
lium isopropoxide has been found to be a con- 
venient starting material for the preparation of 
other alkoxides ; thus, gallium tertiary butoxide 
(a colourless fuming liquid, b.p. 137 °/l- 0 m.m.) 
and methoxide (white crystalline solid insoluble 
in organic solvents) have been prepared by the 
alcohol interchange reactions between the iso- 
propoxide and the corresponding alcohols : 

Ga (Opr% + 3 ROH ^Ga (OR) 3 + 3 Pi‘OH 
Gallium tertiary butoxide has also been pre- 
pared by the reactioh of gallium isopropoxide 
and tertiary butyl acetate analogous to the 
method described for titanium and zirconium:® 
Ga (Opr ')3 4 - 3 CH 3 COOBu‘-^Ga (OBuOs + S 
CHgCOOPr® 

The reaction of gallium isopropoxide \vith 
excess of acetyl chloride has been found to be 
highly exothermic and gives immediately a 
dark-red viscous liquid the analysis corres- 
ponding to GaCl 3 CH 3 COOPi<. Similarly the 
reaction of anhydrous hydrogen chloride on 
gallium isopropoxide in benzene gave a light- 
fed coloured liquid, GaCla.PrOH. These reac- 
tions are of interest in view, of the observed 
reactivity of alkoxides of aluminium,'? titanium® 
and germanium® with hydrogen halides. 
Department of Chemistry, R. C. Mehrotra. 
University of Rajasthan, R. H-- Mehrotra. 
Jaipur (India), FeOrmry 3, 1964, 
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THE LOGARITHMIC ORDER OF THE 
PLANETS AND THEIR iSATELLITES 
In an article under the above title Frank Aliens 
has given astronomical data and graphs to show 
that a logarithmic equation, 
log P = K log D + C 

can represent the relationship between the 
period of revolution P and distance D from the 
Sun of all planets from Mercury to Pluto. It 
is the purpose of this note to show that the above 
logarithmic equation can be easily derived by 
considering the forces governing the motion of 
the planet. 

The forces acting on the planet of mass m, 
moving with velocity V, in an approximately 
circular orbit of radius D are the centrifugal 
force mV2/D and the force of gravitation 
GMm/D2 where M is the mass of the Sun and 
G the gravitation constant. As the forces 
balance, 

mV2/D = GMm/D2 (1) 

Now V 27r D/P 
Hence P2 = (47r2/GM) =ED3 
where E is a constant for the solar system. 
Taking logarithms and dividing by 2, 
log P = 3/2 log D 4- Vi log E 

log D + Cl, 

where K and C are constants whose values 
depend on the units chosen for distance and time. 

Allen has also shown that the same logarith- 
mic equation applies to velocity and distance. 
This result also follows from equation (1). 

V2D = GM 

Hence log V =: — % log D + % log (GM) 
-Ki log D + C, 
where and are constants. 

The negative sign preceding the constant 
supports Allen’s observation that the graph 
representing log V and log D has negative slope. 
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Thus his conclusion that the force of gravity 
imposes an exact logarithmic relationship bet- 
ween the periods, velocities and distances from 
the centres of revolution of all the planets and 
their satellites verifies the established laws of 
planetary motion. 

Physics Department, ' G. M. Sreekantath. 
P.S.G. College of Technology, 

Coimbatore-4, February 12, 1964. 


Further, as the relation between e.p.m. of 
SO.f and versenate used in chelating excess of 
Ba++ is linear, the amount of sulphates can be 
directly read from a suitably- drawn calibration 
curve. 

Salinity Laboratory, V. B. Moghe. 

Department of Agriculture, N. R. Talati. 

Jodhpur, November 12, 1963. C. Mathxjr. 


1. Fr^nk Allen, Curr. Sa\, 1964. 33, (3j, 73. 


A MODIFIED EDTA METHOD FOR 
DETERMINATION OF SOLUBLE 

SULPHATES IN SOILS AND WATERS 

The gravimetric method (Piper, 1947) was the 
most widely used method for the determination 
of soluble sulphates but now the EDTA method 
recently proposed by Jackson (1958) is usually 
followed. It involves chelation of excess of 
Ba++ left after BaS 04 precipitation. The method 
is more rapid and gives good results with even 
low concentration of sulphates, but Ca^ +, Ca r-f- 
-f Mg-H-and excess of Ba-i + are determined in. 
separate aliquots which need a large amount 
of sample and time for these estimations. To 
save time, quantity of versenate used and to 
estimate all the above ions in a small soil or 
water aliquots, an attempt is made to modify 
this method. 

In this modified method Ca-H- was determined 
with ammonium purpura, te indicator. The end 
point was decolorised with few drops of HCl, 
and Mg-i-+ estimated using NH^Cl + NH^OH 
buffer and erichrome black-T as an indicator. 
The end point of Mg++ determination was 
decolorised with few drops of concentrated 
bromine water and few drops of HCl were 
added to make the solution acidic. Barium 
chloride of known strength was added and after 
precipitation of BaSO^, excess of Ba++ was 
determined using the same indicators as used 
for Mg ++ estimation. As the end point of Ba-^+ 
with the indicator was not clear, Mg-'-^ solution 
of known strength was added prior to comple- 
tion of titration to have a clear end point and 
versenate used for the same was deducted 
afterwards. Concentration of each ion in e.p.m. 
was calcula,ted as follows : 

e.p.m. of Ca-^, Mg+^ or Ba-H 
Nor mality of ve rsena te x ml of v ersenate used x 1000 
aliquot taken 
e.p.m. of S 04 ""' = 

(e.p.m. Ba++ added — Ba ’ titrated with 
versenate) , 


1. Jackson, M, L. , So:/ Che^nicnl Analysis Constable 

& Co., Ltd,, London, 1955, p. 263. 

2. Piper, C. S., Soil and Plant Analysis^ Interscience 

Publi'ihers, Inc., 1947, p. 39. 


ISOTHERMAL COMPRESSIBILITY OF 
LIQUID w-HEPTANE AND LIQUID 
«-OCTANE AT ATMOSPHERIC 
PRESSURE 


The isothermal compressibilities of n-heptane 
and n-octane in the liquid phase at one atmo- 
spheric pressure have been calculated from 
velocity of sound data and the values are com- 
pared with experimental values obtained from 
their P-V-T data. 

The isothermal compressibility can be calcu- 
lated from velocity of sound measurements * 
using the following well-known relations : 


V = 
and 





/dV\2 

J-Cp 


/>.T 


where 

= isothermal compressibility at T° K atm."^ 
adiabatic compressibility at T° K atm.“^, 
V = velocity of sound at T° K (cm./ sec.), 
density of liquid at T® K (gm./cm.^)., 

T —absolute temperature K, 

Cp = specific heat at T® K cal./gm.® C., 

J=: 41-3 =: conversion factor for cm^-atm. to 
calories. 

Eduljee et alA have given the volume-tempera- 
ture relation at one atmosphere for these pure 
liquids as 


V = Vq + at + -f- 

For 72-heptane 1*717 X lO'S, ^ = 2*102 X 10‘«, 
T = 1*024 X 10-s. For n-octane «= 1*599 X 
/? = 0*817 X 10~6, 7= 1*309 x 10-8. The values 
of (dV/dT)p at atmospheric pressure were calcu- 
lated from this relation. 

The Cp values considered were those obtained 
experimentally by Parks et al,^ and have been 
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extended within limits to get the values 
beyond 25° C. 


are in good agreement. However, the values 
for n-octane reported by various authors are 



Fig. 1. Isothermal compressibility of ^-heptane and w-octane in liquid phase at atmospheric pressure. 


Table I 

Isothermal compressibility of liquid n-heptane at atmospheric pressure 


Temp. 

^C. 

P 

gm,/cm.^ 

p^xio" 

Q' 

xlO^ 

Cp 

cal./gm. ° C. 

/3tX 10C 
Eduljee 
et at, 

(*) 

X 10*'^ 
Eduljee 
et ah 
(**) 

^xXlO" 

Boelhou.wer 

X 10« 
Prese nt 
calculations 

0 

0*7006 

94*9 

1*717 

0*5125 

119*5 

121*4 

118*8 

121*17 

10 

0*6920 

102*4 

1*717045 

0-519 

. . 

. , 

, . 

128*3876 

20 

0*6836 

111*4 

1*717096 

0-626 

,, 

. , 

, . 

138*2332 

25 



, . 

, . 

144*2 

146*0 

. . 

. , 

30 

0*6751 

121*4 

1*717154 

0-532 


. , 

151*0 

148*4971 

40 

0*6365 

132*8 

1*717217 

0-537 

161*5 

163*7 

. . 

160*1797 

50 

0*6579 

145*8 

1*717287 

0-541 

. , 

. . 

. . 

173-4860 

60 


. . 


. . 

188*7 

190*1 

CD 

. . - 


Note : (*) Eduljee et al.^ using -Tait Equation for their P-V~T data. 
(*^) Eduljee et al., using values of Freyer et al?- 


The calculated values of isothermal com- 
pressibility are shown in Fig. 1 as a function of 
temperature together with those oDtained by 
other authors.2’4 it can be seen that the values 
obtained for n-heptane from various sources 


much lower than the present calculated values. 
Eduljee et al.^ by assuming the Tait equation 
for their P-V-T data,, have obtained very low 
values. The values that these authors- have 
reported using the adiabatic compressibility 
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Isothermal compressibility of liquid n^octane at atmospheric pressure 


Temp. 

°c. 

gm./cmr 

/3^.X10“ 

atm.~^ 

(-> 

\ dry 

xlO® 

Cp 

cal./gm. ^ C. 

/?tX10° 

Eduljee 
et al. 

(•) 

^tXIO'5 
Eduljee 
et al. 

(**) 

Boelhouwer 

Pres sat 
calculations - 

0 

0*7185 

86*5 

1*599 

0-500 

101*2 

103*7 


110*4731 ■ 

10 

0*7103 

93*6 

1 *59902 

0-5115 

. . 



117-6154 

20 

0*7021 

101*6 

1*599048 

0*5175 




125-8I2S 

25 

. . 

. . 

. . 

, . 

121*3 

123*2 



30 

0*6940 

110*4 

1*599084 

0*5215 

. . 


132 -834 

135-0427 

40 

0*6859 

120*4 

1*599128 

0*5245 

135*2 

138*4 


145-416S 

50 

0-6777 

131*4 

1*59918 

0*5270 

. , 



156-7877 

60 

• • 

• • 

• * 

-* 

157*2 

159*3 

176-352 



Note ; (*) Eduljee et aL using Tait Equation for their P-V-T data. 

(**) Eduljee et at, uting, values of Freyer et al?- 


values of Freyer et al.i are also low — ^perhaps 
an error in computation. These values of 
n-octane if employed will give abnormally 
higher values of C for n-octane than could 
be expected experimentally — even higher than 
u-heptane. As against this, the recent experi- 
mental values of Boelhouwer-^ are in good agree- 
ment with our values calculated from velocity 
of sound data. The values are tabulated in 
Tables I and H. 

Sample Calculations 

(i) Velocity of sound^ (V) in n-heptane at 
20® C. is 115400 cm./sec.; density of n-heptane 
at 20® C. = 0*6836 gm./cm 3 

V = 
or 

X 1014000 

where 

(1014000) is a conversion factor to atm."i 

•• ^ (115400)® (0-6836) ^ 101^000 
= 111-4 X 10-®atm.-® 

(ii) For n-heptane, the volume-temperatme 
relation is 

-u -f at + ^t“ + 7t^ 

where 

a = 1.717 X 10-3, jS = 2-102 X 10-®, 

7 = 1-024 X 10-^ 

At 20“ C., 

(I?)? “ 1' 717096 X 10.-® 

(iii) Cp value at 20° C. from Parks et al.3 
data is 0*526 cal./gm.® G. 

J = 41*3, T == (273 -b 20) - 


Now 

?r-^4. + = 111-4 X 10-' 

(1-717096 X 10“3)2 X 0*6836 x 293 
0*526 x 41-3 
= 138*2332 X 10-® atmr^ 

Department of Chemical M. Srinivasan. 

Engineering, N. R. Kuloor. 

Indian Institute of Science, 

Bangalore-12 (India), February 26, 1964. 
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A NOTE ON SOME INTERESTING 
SEDIMENTARY STRUCTURES IN THE 
SIWALIK FORMATIONS OF DOON 
VALLEY, UTTAR PRADESH 

During the course of systematic groundwater 
investgations by way of exploratory drilling in 
Doon Valley, Uttar Pradesh, a few geological 
traverses were conducted along Birhani and 
Suama Nadi sections covering the Siwalilc 
formations along the northern fringe of the 
Valley. The investigations brought to fore 
interesting Sedimentary Structures — probably 
the first of its type as far as Siwalik' formations 
are concerned — ^at the following localities. 

(i) Birhani Nadi Section, South of Galjwarj 
Village (Fig. 1) 

(30° 23' 45" : 78° 02' 25" ; 53-J/3) 

(ii) Western Flange of Anghalia Hills (3j344) 
and East of Nun Nadi " 

(30° 23' 50" ; 78° 02' 55" j 53-J/3) ' ^ 
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(in) Suarna Nadi Section between Thangaon and 
Donga Villages. 

30'’ 26' 27" : 77'’ 47' 55" ; 53-F/15 

The Sedimentary Structures are noted in the 
Lower and Middle Siwalik formations. They are 
associated with pale green to olive and flesh-red 
to pink-coloured argillaceous beds of Lower and 
Middle Siwaliks at the first two localities and 
light-green clays and silt stones of Lower 
Siwaliks in the Suarna Nadi section. 

The salient features regarding the structures 
are as follows : 

(a) Worm borings. — (i) In the in situ the 
disposition of the worm bores oi: tubular struc- 
tures are random — ^the tapering of tubes is not 
strictly confined from top to bottom, of the bed 
and some are observed even parallel to the 
bedding, (ii)- All the tubes are not straight and 
vertical — ^they are bent, curved and inclined also 
(Fig. 1). (in) They are not of uniform 
diameter; they even exhibit different diameters 


in the same tube ; the maximum diameter 
recorded being 8 mm., the minimum is almost 
of negligible diameter, (iv) Signs of minor 
deformation (slip or shift in the tube) are also 
recorded in some of the tubes, (v) In thin 
sections the argillaceous bands rich in worm 
borings are constituted of illitic clay ; longi- 
tudinal section of the tube indicates limonitic 
leaching away from the border of the tube ; the 
same is not noticed inside the tube except for 
the presence of abundant unleached magnetite ; 
there is no noticeable difference in the com- 
position of the material ’ inside the tube and 
that outside the same ; the circular cross- 
sectional area of the tube in a transverse section 
indicates radiating feature on the periphery. 

(b) Pellet structures . — The pellet structures 
are essentially observed in the pale green and 
pink-coloured clay beds in the Birhani Nadi 
section (Fig. 2). In their size (lengthwise) 
they range from 10 mm. to a maximum of 



Figs. 1-3. Fig. 1. Worm borings (tabular structures) indicating prominent bend and varying 
ciameter m the same tube and also individual tubes; Birhani Nadi area. Fig. 2. A pellet structure in 
the argillaceous beds'; notej the presence of worm boring inside the pellet structure and the same in 
places cutting across the periphery of the pellet'-structure; Birhani Nadi area. Fig. 3. Worm tract mark- 
ings preserved on the (sijt stone) argillaceous beds of Lower Siwaliks in Suarna Nadi section, 
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87 mm. It is not uncommon that the worm 
borings are also seen associated with the pellet 
structures. 

These features in the argillaceous beds may 
be due to volume shrinkage resulting in shelly 
or pellet structures. 

(c) Swash wurks , — Some of the structures 
which greatly resemble Swash marks are 
faintly preserved in the light green, soft clay 
(shaley) beds encountered in the Birhani Nala 
section, 

(d) Worm tracts . — Worm tracts are noticed 
particularly in the silt stones interbedded with 
clays and sandstones of Lower Siwalik horizon 
in the Suarna Nadi section (Fig. 3). It is also 
observed that generally the worm tracts end 
against worm borings indicating probably that 
the same worm has made a re-entrance into a 
self-made second boring. Further studies on 
worm tracts to refer them to a particular genus 
are in progress. 

The presence of the above structures (espe- 
cially worm tracts, borings, etc.) in the Middle 
and Lower Siwalik beds of Boon Valley indicate 
shallow water conditions of deposition which 
might have been subjected to occasional aera- 
tion of short duration due to uplift of the beds 
as revealed by the oxidised and leached meterial 
along the borders of the tubular structures and 
bedding planes of the formations. The tubular 
worm borings subjected to aeration might have 
been filled with the same argillaceous material 
during the subsequent depositional phase which 
resulted probably due to subsidence of the 
basin of deposition within a short interval of 
time. 

The results of further studies on the sedi- 
mentary structures will be published elsewhere. 

The authors wish to place on record their 
sincere thanks to Sri. Mahavir Prasad, Chief 
Engineer, ETO, for the keen interest he has 
evinced in the work and also for the permission 
he has accorded for publishing the note. 

Exploratory Tubewells K. V. Raghava Rao. 

Organisation, F. P. S. Grewal. 

Ministry of Food and Agriculture, 

Jamnagar House, Mansingh Road, 

New Delhi-11, October 30, 1963. 
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THE NAHANS AS EQUIVALENT OF 
THE KAMLIALS 

During the course of investigation of the Louh 
S hivaliks around Kalka it became incumbent t 
investigate the rocks of the area between ' 
and Nalagarh as well as northward up t 
Subathu. For this purpose several traver.M 
were taken in the area north of the Pinjaur du 

Several geologists including Medlicott (18(14 
Pilgrim (1924), Heron (1936), Lahiri (194 
1953) and Raina (1954) have worked in ti. 
area but no fossils have been discovered so f. 
except some limb-bones from the red cla; 
exposed near Barian village and a Mastod 
tooth in the purplish clays immediately noi- 
of the Pinjaur dun. Thus the age of tht 
rocks could not be satisfactorily determined nu 
naturally, their correlation with other formalin: 
in the standard scale was not feasible. In t: ' 
past, attempts have been made to correlate tlu* 
on the basis of lithology only. 

The aim of this paper is to describe brirf 
the lithology and structure of the rocks fou:^ 
in the area and to correlate them with stanci;^ 
Indian stratigraphic units on the basis of 
vertebrate fossils which have' been collect^ 
from this region since 1962, details of whu ' 
will be given in a later' contribution. 

Lithologically the Lower Shivaliks of the at'* - 
can be divided into three units as follows : 

3. Alternation of red clays and grey saiu 
stones, the beds being almost of ccpi. 
thickness. . . Chiu. 

' 2. Grey sandstones with pseudoconglomerat , 
layers and thin beds of red cla> 

Kami i ^ 

1. Purplish, red, pink and yellowish cla:* 
with thin beds of red siltstones nv 
crushed grey sandstones. .. Kamli- 

The purplish 'Cla’y unit is highly folded an 
faulted and the pseudoconglomeratic sandstoi.r 
imit has occasionally also been involved in tin 
Anticlines and synclines of great amplitUiI> 
occur in the third upper unit. A geologic^ 
section from Nalagarh in the south of Ramshah: 
in the north is given below to illustrate th* 
tectonic features of the area. 

A Mastodon tooth was discovered from th* 
purplish clay unit by Pilgrim besides, morr 
recently, some limb-bones, a tusk and part tr. 
M^astodon tooth. No vertebrate fossils ha\a- 
been discovered at all so far from the pseudtu 
conglomeratic sandstones but fossil- wood b- 
generally found, and even a fossil tree truvil; 
was recently excavated near Kalka, 
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limb-bones were collected from near Barian 
village earlier from the third unit but, more 
recently, as many as five hundred specimens 
have been collected from this unit near 
Rarnshahr. 

The fossils collected near Rarnshahr include 
Conohyus sindiense, Listrodon 'pentapotamicej 
Hipparion theobaldi, Aceratherium perimense, 
Selenoportax vexilldTius and Mastodon. Most 
of the forms collected from the area are charac- 
teristic of the Chinjis ; therefore, this unit is 
correlated- with the Chinjis, Since the pseudo- 
conglomeratic sandstones which are lithologi- 
cally similar to the Naha, ns conformably 
underlie the Chinjis of the area, the former may 
be correlated with the Kamlials. The purplish 
clay unit appeal’s to be a part of this sandstone. 
Therefore, it is correlated with the Kamlials for 
the time being. 

Department of Geology, M. R. Sahni. 

Pahjab University, Ehsanullah Khan. 

Chandigarh, February. 1, 1964. 
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STUDIES ON PLANT-PARASITIC 
NEMATODES OF KERALA: 

IL A List of Plants Attacked by Root-Knot 
Nematode, Meloidogyne Spp. 

In the earlier reports, NadakaP’^ has stressed 
the .need for the survey of plants attacked by 
Meloidgyne spp. Surveys and . lists of host 
plants of these nematodes have been made in 
other countries by Goodey et Maitin^ and 
Minz,5 among ~ others, and. recently in North 
India by Nirula and Kumar o The present work 


has been done during the period extending from 
March to September, 1963. Plants were collected 
from different localities in Kerala and speciesi 
of parasites determined mainly by the examina- 
tion of perineal cuticular patterns. Of the two 
species identified, M. incognita (Kofoid and 
White) and M. javanica (Treub), the former 
appears to be the most common. Table I. gives 
the names of host plants with some charac- 
teristics of infection and parasites recovered 
from them. 

The list given in Table I includes both weeds 
and plants of economic importance. A know- 
ledge of susceptible weeds growing in crop 
fields would be valuable in devising control 
measures for Meloidogyne spp. as such plants 
may serve as “reservoir hosts’’ in maintaining 
the parasite population in nature. Samad'' from 
Pakistan and Rangasv/ami et al.^ from India 
have reported that the plants Ageratum cony-- 
zoideSj Eclipta alba and Vernonia cinerea can 
serve as hosts of M. javanica. 

Plants examined from certain localities alone 
showed infection. Frequency and intensity of 
infection of susceptible plants have been found 
to vary from place to place. The finding of the 
three sterile larvae in the remarkably nodulated 
root-system of Desmodium suggests its unsuit- 
ability as a potential host. 

It is interesting that males were noticed only 
in three cases of heavy infections. This may 
lend support to the view of Tyler^ that the 
appearance of males in Meloidogyne infections 
is an index of the lowering of the vitality of 
host plants. The colouration of egg-mass matrix 
seems to be characteristic of the plant species 
attacked. Ellenbyio has reported polyphenol 
tanning in the cyst wall of Heterodera rosto- 
chiensis and it -is possible that the colour of the 
matrix may also be due to tannins ; if so the 
intensity of colouration of the egg-mass matrix 
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Table I 


Host plant 

Parasite 

Egg- output 

Colour of egg- 
mass matrix 

Male 

Nature of attack 

AgemUim conyzoides L. 

M. incognita 

High 

Colourless 

Present 

Heavy infection * and 
galling; females invade 
stele 

Amarantus gangeticus L. 

55 

Low 

Pale yellow 


Mild infection and galling 

Aniorphophallus cam pqnu~ 
latus Bl. 


55 

Colourless 

•• 

55 

Benhuasa cerifera Savi. 

51 





Capsicum frutescens L. 

>5 

Egg-mass 
not observed 

•* 

•• 

Mild infection and galling, 
females invade stele 

Colocasia antiquorum Schott 



.. 

•* 

Mild infection and no 
galling 

Curcuma longa L. 

1 1 

High 

Colourless 

•• 

Heavy infection ; galling 
on rootlets only 

Desmodium tridorum 
pc. Prodr. 

>5 

Only three moribund 
larvae recovered 

•• 

•• 

•• 

Eclipta alba Hassk 

55 

Low 

Pale yellow 

•• 

Heavy infection; females; 
invade stele 

Impaiiens balsamina L. 

5 ) 


55 

. . 

I T eavy inf ecti on and 
galling; females invade 
stele 

Lycopersicon esculent um Mill 

M, iavanica 

High 

Yellow 

, , 

Heavy infection and galling 

Kaempferm galanga L. 

M. incognita 

5* 

Colourless 

Present 


Mar ant a arundinacea L. 

? ) 

liOW 

Pale yellow 

•• 

Mild infection and no 
galling 

Momordica char anti a L. 


55 

55 

•• 

Heavy infection and no 
galling 

Sida rJiomboidea Roxb. 

M, javanica 

High 

Yellow 

, , 

Vernonia cinerea Less. 

M, incognita 

55 

Pale yellow 


Heavy infection; galling 
even on tap roots slightly 
above soil level 


of Meloidogyne would be a measure of tannin 
content's of the host plants. 

The senior author wishes to thank C.S.I.R., 
New Delhi, for financial help, the authorities' 
of Mar Ivanios College for providing space and 
facilities, and Mr. V. V. Joseph for identifying 
the host plants. 

Department of Zoology, A. M. Nadakal. 

Mar Ivanios College, Niitan Thomas. 

Trivandrum, September 30, 1963. 
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FAT AND SEX IN BIVALVE MOLLUSCS 

The fat content, and its variations and the 
occurrence and distribution of fatty acids in 
several groups of animals have been investigated 
by several authors. Recently Shorland^ has 
reviewed the latter aspect and discussed briefly 
whether the lipid make-up in organisms could 
be related to their position on the phylogenetic 
scale. An aspect of study which does not seem 
to have received attention is whether the com- 
position of fat varies in relation to sex. In our 
laboratory, we have undertaken a compre- 
hensive investigation of this aspect. The present 
note communicates the differences in respect 
of the chief analytical constants of fat in the 
male and female . oyster (Ostrea madrasensis 
Preston) and also in those of the backwater 
clam, Meretrix casta (Chemnitz). 

The fat was extracted in Soxhlet’s apparatus 
using ethyl ether. The fat from each sex was 
extracted separately. For each estimation^ five 
samples, with five specimens in each, were taken. 

The saponification value and iodine number 
were estimated as described by Hawk ef alJ 
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Table I 

Composition of body fats in Meretrix and Ostrea 


Ariimal 

Sex 

% total fat (to dry 
\vt. of tissue) 

Iodine number 
wij’s method 
32° 

Saponification 

value 

Saponification 

equivalent 

Meretrix casta 

. . Male 
Female 

3-587±0*148 

4*519=t0*231 

52-820±0-809 
85-800 ±0-657 

245-400 ±7-200 
105-700±4-420 

229-202 ± 5-839 
533-552 ±19-478 

Ostrea mndrascmis 

. . Male 
Female 

6-960 i 0-233 
9-340 ±0-150 

26-020±4-803 
42-050 ±6-654 

219 -530 ±5-586 
166-000 ±3-160 

259-612± 7-760 
336-540 ± 9-299 


Table I summarizes the results of total fat, 
saponification value and iodine number in the 
two sexes of the two species. 

It will be observed that the saponification 
value of the male is higher than that of the 
female and the iodine number of the fat of the 
female is higher than that of the male. These 
differences in fat composition in relation to sex 
are observed in both the bivalve species included 
in the present study. The results reported 
here would indicate that the fat differs in the 
two sexes in respect of fatty acid chain-length 
as well as in the degree of unsaturation. 
Further work is in progress, relating to the 
differences in fat composition with reference tO' 
sex in different species of marine organisms. 

The author’s thanks are due to Prof. R. V. 
Seshaiya, Director, Marine Biological Station, 
Portp Novo, for suggesting the problem, and for 
instruction and guidance. 

Marine Biological Station, S. Kasinathan. 

Porto Novo, November 20, 1963. 
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McgraW'Hill Co , New York, 1954, 13tb ed., 
p. 109. 

2. Shorland, F. B., Comparative Biochemistry, Ed, 

M. Florkin and S. H. Mason. Academic Press, 
New York, 1962, 3, pi. 


34' E.) and Tokoibuea (Lat. 10° 53' N., Long. 
92° 32' E.) of the Little Andamans. 

We have been able to identify the following 
eight species belonging to seven Families : 

Sedentaria — Sabellaria spinulosa Leuckart 
[Sabellariidae] ; Nicolea gracilibranchis (Grube) 
[Terebellidse] ; Clymene (Euclymene) annandalei 
Southern [Maldanidse]. 

Errantia — Amphinome rostrata (Pallas) 
[Amphinomidae] ; Syllis gracilis Grube [Syllidae]; 
Perinereis cultrifera Grube [Nereidae] ; Lysidice 
collaris Grube, Eunice antennata Savigny 
[Eunicidae] . 

Of these, the two sedentary species, Nicolea 
gracilibranchis Grube and Sabellaria spinulosa 
Leuckart have not been previously recorded 
from the Andaman waters. Since the sedentary 
polychaetes form a major component of the 
fouling complex in the tropics, the present 
extended range of distribution of these two 
species, apart from being of academic interest, 
may have practical significance in the fouling 
of underwater surfaces in the Andaman seas. 
Zoological Survey of India, A. Daniel. 

Calcutta, October 31, 1963. A. Ghosh. 


1. Fauvel, P., Mem. Indian Museum^ 1932, 12, 1. 
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ON SOME POLYCHAETES FROM 
LITTLE ANDAMANS 

Although Fauveli “2 has recorded about 90 
species! of Polychaetes from the Andamansi 
(North, Middle and South Andaman, deeper 
regions of the Andaman Sea from the collections 
made by the R.I.M.S. ‘Investigator’) there has- 
been no record of any Polychaete from the 
littoral region of Little Andaman Island. The 
present note is a preliminary report on the 
Polychaetes collected by a party from the Zoo- 
logical Survey of India during April-May 1961 
from Tailanda (Lat. 10° 44' N., Long. 92° 40' E.), 
Kwate-tu-kwage (Lat. 10° -35' N., Long. 92° 


A HITHERTO UNDESCEIBED 
HYDRORECEPTOR ORGAN IN 
MILLIPEDES 

Though millipedes are known to react to moist 
and dry conditionsi’S it is not clear how they 
sense such changes. In a recent study it has 
been noted that the millipedes of the species 
Cingaloholus bugnioni show a change in mode 
of life correlated with the seasons.^ In the 
rainy season they are active, moving about 
on the wet soil and with the onset of dry condi- 
tions in summer, they bury into the soil and 
remain inactive, suggesting that they react to 
changes in the moisture conditions of the soil. 
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It was felt of interest to investigate the factors 
that enable them to sense such, changes. 

For this purpose the following experimental 
procedure was tried. The millipedes were made 
to develop an avidity for water by exposing 
them over KOH for an hour at 40° to 45° C., 
when they lose water as much as one-fourth 
of their body weight ; later when released in a 
chamber sprinkled with water they were noted 
to suck several drops of water very quickly. 
In this connection it was observed that only 
on coming in contact with water they were 
able to sense its presence and react as above. 
It may therefore be inferred that a special 
hydroreceptor organ may be present in these 
millipedes. 

To find if such an organ does exist, and if 
present its location, the following experiments, 
were carried out. Some millipedes were exposed 
to KOH and released in a chamber sprinkled 
with water. The experimental animals were, 
coated with a thick solution of celloidin in dif- 
ferent parts of the body, to prevent the organ 
in question if present in that region, from 
responding to the presence of water. When 
organs or parts of the body other than the 
ventral region of the anteriormost five segments 
of the body were coated, the behaviour of such 
forms did not show any marked differences 
from the control animals which were untreated. 
But the experimental animals, in which the 
ventral region of the anteriormost five segments 
of the body was coated with celloidin, the 
millipedes were not able to rea,ct to water and 
behaved very different from the normal control 
animals. It may be inferred that the ventral 
region of the anteriormost segments contain 
probably the sens^-organ in question. The 
above experiments were repeated on a large 
number of millipedes and it was invariably 
found that the ventral region of the collar seg- 
ment is responsible for the reaction to the 
presence of water. It may be presumed that 
the hydroreceptor organ may be present in this 
region. 

To test if the above assumption is valid the 
collar segment was sectioned after double 
embedding in celloidin and wax ; serial sections 
were cut and stained in Mallory’s triple stain. 
Such sections showed, in the narrow sternile 
of the collar segment, just behind the base of 
the gnathochilarium, a pair of depressions: 
which appear to be the organs in question 
(Fig. 1) ; one on each side near the points where 
the sternite meets the pleurotergite. 


[ 

Figure 2 shows a section passing throi-ii^^ 
organ, comprising an oval cavity in . 

present numerous elliptical structures proj^'^** 
into its lumen. The segmental nerve 
the side and gives off four branches , 

which form a plexus of multipolar nerv"<^ 
which give off terminal processes ending: 
branches in the hypodermis which ^ 

region is very much attenuated. The * 

branch runs towards the base of the 
after piercing through its wall runs 
base of the elliptical structures and 
number of nerve fibres to them. The 
mentioned features are suggestive of sl 
organ. Similar structures in identical - 

have been noted in the collar segments of ^ • 
millipedes belonging to three other 
found commonly in South India, viz.j, 3 

Vygous sp. (Family: Harpagophoridse) , 
desmus sp. (Family: StrongylosomidLae ) 
Aulacoholus sp. (Family: Pachybolidae) . 



Fig. 1 . Photomicrograph of the hydrorsceptor « r - 
of Chigalobohis hicgnioni stained by Mallory's I . 



Fig. 2. Transverse section through the hydrorcn r*-”* 
organ of Cingalobohcs bugniojti stained by HVIallf. • 
method. 


The components of the sense-organ in ^ 

millipede groups, examined, are a pair of cut.., 
cular vesicles situated at the junctions of ^ 
sternite and pleurotergite, one on eacii side, J 
the collar segment just behind the base of 
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rjiiithuchilarium ; nunierou.s j;tructurej» 

Vi*.*.irk% ronui'ctiHl by lU'rve 
fihrt\s (>r iwTvv crll*; with M‘Knu‘ntal m*rvi‘ 
branrh vvliirh i^ivc uiT M-parati* nvwc branches 
to the oiKun. 

The hydrorec(‘pt«)r tiJTan t!e.';cribed abov(% 
recalls tlu‘ tarr.al orj/ar? of .spi(leis“‘ ami (uj't 
or^jiinr, of I Nshca lus''’ in bcinp, fonnod of cuti- 
i’ulai' pit .‘cn.'oiy prorei.-.'a^s and nerve tracts 
eonncctrd to tlasn ; but dilTtus from thc'm in its 
luiui it>ir 

I am ftratcful to Profc'ss'or Ch Krislinan, 
Director, for hi.s kind ituidance and (‘ucourahe- 
incut duriuK t)io couvy.v of this invest iijation. 
I am indebt(sl to the authoi’itit*s of the Uni- 
vt‘r.' ity Clrauts ( *omnu:;:;iun for the award of a 
He; e. iaii Felhnvshij >. 

Zooioc.S Kos. I sib , CJ. SONOAUA HaJULU. 

riuvt r; it>' of Mailrar;, Janiiary 21), HKD. 

I, I I' - 11 . i: ! r'. 'Th* >a, }. I,., .s'-,-., 

?. M.oit.iii, S. M., /. //f.'.v. .V. . 42, 

301. 

3, bl'iWf'r, I. <1,, hi K(x.ai, .s‘o/ r, llutirrwui ths, 

Soi l. till. !’ii; .IksUi. ir , I Mti.Stn. lH.i.'i. 

■1. Sui’-.'.-.i I I’.ckI:!. HH13 32, 113. 

a. lUuiu.hfii a, n,.*:. n\-;. /Vr/'.-.. lana, 29, 

(i. \\ »J t'l, b., /'./ ».;r;A'.0 } , llUl,33, (17, 

ON TDK LOCATION OK A POSSIHI.B 
SPAWNING AHKA FOR THK PKN/kII) 
PRAWN, nr K TA P K HA E US MO HOC IC R O S 
KABKICnJS, OFF COCHIN 

\Vh: have very bttle mhaniation on the exact 
areas vvliere many of thi* penteid prawn.s of our 
<*oast mature and breed except for' tip' smaller 
spectc-s, Mctupi^invtin dotisoni and Par«pea<mi)sD 
:aijUjrra (IVIenon, U)hl aiul U)h3), AlthouKh 
Paiukkur and Menon (UlhtD have stated ibat 
older prawns pass into eompanitivtdy deeper 
wati'is, We have* no knowledfa* oti the actual 
brt‘edinn ansts of .such larKer penudds as Meta- 
jjc/aeie; nioaoeeros, M. affiuiH or I^vniViLS iiuSchu 
which actciady suport the comnuu'cial tLshery. In 
the ea: e of Mrttijn’mt'tiy. aim/otcros as in otlnu* 
spenr:. the mdipenous hsliery is limitcal to the 
in.’Jioi'e area ami tiii;, i.s supjanied mostly by 
innuatiue ami rnialler spt*cimen,s. d’lie mecha- 
nr-ed boat', operate tadweeii I!) and 3()metrt‘s and 
their catches t'oie i:;t of prawn:; of a comjairat ively 
iarfhT .si/.e pnnip Hut the projiortion of matun*- 
individu;d' m llic'-e catclie-: has been low in tiie 
months in uiueli they are iaudcti in fairly rfuod 
numb<T.., nam«'l\ Xovrniber and Dec'cmher, so 
that it \va- nci'C" sarv to r eek tds.e wliere the I>lact‘ 


of sojourn of the spawning populations as a 
knowledge of the spawning behaviour and 
breeding areas of prawns is quite essential to 
understand the several factor's that influence 
the tluctuations in liie fishery. 

Si>a\vning survey cruises ofl the Cape Como- 
r in-Mangalore coast w^irc carried out during 
monsoon and post-monsoon season with the 
added facility available for work on board the 
rt^search vessel “VAIiUNA” and trial trawling 
for prawn beds were regularly carried out along 
witii t>(her biological and oceanographic investi- 
gations. During the fourth monsoon cruise of 
U)()3 (Cruise No. DO-V-^f)) the expcxdmental 
trawling ov)eratioa carried out on 13th August 
at and around the sand shelves in the 50-60- 
nudre aix^a (N. 9" SP-dO. 75" 52') otf Cochin 
(Fig. 1), an half hour trawl using a shfimp 




IdU. I. Muj) Hhnwing tlui rcliitive poHition of the 
fi{>uwnin|» grcind. • — Lixsitiou of .‘'p.iwn'uig area. 

trawl yielded an exclusive catch of 25 kilograms 
of largc-sixed Mviapcn<xnL$ monoccros. The 
catch was quite striking in that the entires haul 
consi.sted of very large individuals, mostly 
feinale.s, in advanced stages of maturity. The 
bottom at this ground showed an admixture of 
sand and sill. The water temi>erature at 0 and 
50 metres was 27-()7"C. and 22-20'’ C. while the 
salinity values at these depths weixj 34'30%<> 
and 34 '09",;,, res])ectively. The low bottom 
temperature of the area also appeal's to be 
highly s ign i 11 can t. 

As could be seen from the histogram (Fig. 2) 
th(^ mode in female.s is in the 141-155 mm. 
gi*oui) and the size ranged from 120 mm. to 
176 mm. The females contributed to 75% of 
the catch and were fully mature. The mode 
in tile case of males is 120-135 mm. group. 

'rh(‘ caarlier studies carried out on this species' 
(George, 1050) have shown that breeders are 
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absent in the backwaters as well as in the area 
of operation of the indigenous- crafts, although 
post-larval and juvenile stages are available. 
Hence the present observation on the occurrence 
of almost exclusipely of large-sized fully mature 
prawns indicates that the area from which these 
were obtained could be a spawning ground for 
the species. 



This newly discovered concentration of large- 
sized prawns in the ‘40-60-metre area may 
offer new commercial grounds for larger prawns 
as' could be found out by further trial operations 
and their exploitation may pose problems of 
conservation. So long as the spawning stocks 
are not within the limits of the commercial 
trawl fishery any depletionary tendency due to 
pressure of fishing in these quick-growing 
species of prawns seems unlikely. But when 
commercial fishing operation is to be carried 
out on the spawning stock it has to be done 
quite judiciously as undue removal of potential 
spawners may adversely affect the natural 
fluctuatiorrs in the fishery and the rate of recruit- 
ment of fry and early larvae into the backwaters 
and lakes. This is particularly important 
because of the well-established backwater 
fishery of juvenile prawns which cannot be 
allowed to be affected adversely. 

The authors ai’e grateful to Dr. S. Jones for 
his keen interest in these investigations and to 
the officers and crew of “R.V. VARUNA” for all 
help and assistance on board the research vessel. 
Central Marine Fisheries P. C. George. 

Research Institute M. J. George. 

(Ernakulam Substation), ‘ 

Ernakulam-6, October 10, 1963. 
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INDIAN SPECIES OF THE GENUS 
HIEROCHLOE GMEL. EX R.BR. 

Singh and Khannai reported the occurrence of 
Hierodhloe odorata (L.) Beauv. in Central Nepal 
at an altitude of 11,000 ft. and this was claimed 
to be the first report of this aromatic species 
from the Himalayas. No mention was made, 
however, of the extent of its vegetation. They 
also stated that only four other species of this 
genus occur in Khasi Hills, Sikkim Himalayas 
to Lahul Valley between 11,000 and 16,000 ft. 
altitude. From their account it is not clear 
which are the species available in the Indian 
Union. In this respect the following account 
may be of interest : — 

Hooker^ recorded six species in FI. Br. Ind. 
under Hierochloe with one more doubtful 
species (viz., H. latifolia Kunth = Centotheca 
lappacca Desv.). H. sikkimensis Maxim, was 
not included in this list. Recently Bor^ placed 
four of these species under three species of 
Anthoxanthum Linn, (which, incidentally, also 
are sweet-scented grasses), keeping three others 
under Hierochloe proper. A fourth specieS' 
(H. tihetica Bor), according to him, was 
collected from South Tibet. There are, therefore, 
four species of Hierochloe growing in the 
Himalayan regions of India, Nepal and Tibet 
(including H. odorata) . Of these only two 
species, uiz., H. laxa R.Br. ex Hook.f. and 
H. khasvana Clarke ex Hook.f., according to 
Bor, 3 grow in the Indian Union. H. khasiana 
was collected from Khasi Hills at an altitude 
of 4,500 ft 4 It appears to he available also at 
lower altitude of 3,500 ft.^ 

Hierochloe consists of nearly fifty species (as 
recorded in Index Kewensis) which are widely 
distributed and many of them are aromatic.^’ 
But it appears that except H. odorata (the 
rhizome of which contains coumarin^) none of 
the other species of this genus has ever been, 
analysed for its aromatic substances. This was! 
pointed out elsewhere recently by the present 
author who recommended for analysis two 
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species of Hierochloe, viz., H. khasiana and 
H. graciUima Hook.f . [ == A. sikkimensis (Maxim.) 
Chwi, according to Bor^] and one of Anthoxan- 
thum, viz., A. odoratum Linn.'' 

Botanical Survey of India, J. K. Choxidhury.*^ 
Calcutta, October 15, 1963. 

* Present address : Darjeeling Government College, 
Darjeeling. 
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A NEW AECIAL HOST FOR PXJCCINIA 
VERSICOLOR 

Puccinia versicolor Diet, and Holw., parasitising 
members of the Andropogoneae, is circumglobal, 
in the warm regions of the world. The type 
species was collected by Holway in Mexico on 
Heteropogon melanocarpus. In India the rust 
has been reported by several investigators on 
Heteropogon contortus Beauv. and was known 
as hemi-form until Thirumalachar and Nara- 
simhan^ described the aecial stage of the rust 
on Plectronia parvifiora Bedd. which was pre- 
viously described under the name Aecidiurn 
plectronioe Cke. This aecial stage and the 
uredial and telial stages on Heteropogon are 
known to occur in Australia and South Africa 
also. 

In the course of further studies on heteroecious 
rusts on grasses in India, yet another aecial 
host for' Puccinia versicolor has been found on 
Lantana indica Roxb, which is a wild plant 
growing in the deciduous forests. The uredial 
stage on Heteropogon contortus is hypophyllous, 
yellowish-br’own with the wall irregularly and 
conspicuously thickened to give the spore a 
stellate lumen. This character along with 
aparaphysate uredia, measurements of uredio- 
spores and teliospores confirmed the identity 
of the rust as P. versicolor. 

The possible connection between the aecial 
stage on Lantana indica and P. versicolor on 
H. contortus was first surmised on the basLs 
of field studies and later confirmed by cross- 
inoculation experiments. The teliospores were 
germinated on slides and used for inoculating 
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seedlings of Lantana indica raised under rust- 
free conditions. The teliospores germinated by 
a 4-celled basidium, bearing .globoid sporidia 
at the tips of sterigmata. The inoculated plants 
were inclosed in moist chambers for 48 hours 
after which they were kept in the green-house. 
Successful inoculation became evident after a 
period of 12 to 15 days by the development of 
orange-yellow pycnidia followed by cupulate 
and peridiate aecia on the lower side of the 
leaf. In a similar way, aeciospores from Lantana 
indica were used to cross-inoculate Heteropogon 
contortus seedlings, and successful infection 
with the development of uredia was observed. 

Pycnidia ar'e epiphyllous, orange-yellow, sub- 
epidermal, flask-shaped with well- developed 
ostiolar paraphyses, 70 to 95 ^ wide. Aecia are 
hypophyllous, subepidermal orange -yellow, 
emmpent, peridiate, 200 to 275 in diameter ; 
Peridial cells angular to globoid, thick-walled, 
rugose, 25-35 X 15-35 m. Aeciospores angularly 
globoid due to compression, minutely and densely 
verrucose, wall thick, measuring 18-30 X 

17-22 At. 

On the leaves of Lantana indica Roxb., Baglon, 
Nasik, Maharashtra, 31st August, 1960 Leg. 
B. V. Patil. 

The aecial stage completely agrees with that 
on Plectronia parvifiora except for* the fact that 
the seciospores on the latter host are hyaline 
and not yellowish. The original description of 
A ecidum plectronioe also mentions the seciospores 
as being yellow in colour. Cummins^ stated 
that Aecidiurn. evansii P. Henn. which occurs on 
Lippia asperifolice in Africa and Mexico should 
be considered in future studies on the social 
hosts of P. versicolor, since the measurements' 
and general characteristics of the seciospores 
are similar to those of A. plectronioe. This isi 
interesting because Lippia and Lantana both 
belong to the family Verbenacese. A. lantance 
Mayor described by Mayor^ on Lantana hispida 
in Columbia, South America, may also be the 
secial host of P. versicolor, though the measure- 
ments given by Mayor shows them to be 
slightly smaller (18-21 X 14-18;^). 

Department of Botany, B. V. Patil 
University of Nagpur, M. J. Thirumalachar. 
and 

Hindustan Antibiotics 

Research Centre, Pimpri, 

Poona, December 11, 1963. 
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ON THE OCCURRENCE OF BRANCHED 

FEMALE RECEPTACLE IN A SPECIES 
OF MARCHAN'TJA cf. GRISEA BURGEFF 

Branched female receptacles have been described 
by Kashyap (1929) and Khanna (1930) in 
Marchantia palmata Nees while Burgeff (1943) 
described branched female receptacles in 
M. hyhrida mut androgenea (Fig. 154, page 143), 
hybrid of quadripes $ X helix (Fig. 166, 
page 152) and mutant hybrid picturata 9 X 
Aoaulis prolifer (Fig. 171, page 156). 

During the course of an examination of a 
rich collection of Marchantia from several locali- 
ties in South India during October 1962 an 
abnormal plant was noted from Ootacamund. 
The species is interesting in being different from 
ail other known species of Marchantia occur- 
ring in India, in their robust size, general 
characters of male and female receptacles, 
gemma cups and thallus anatomy. The plants 
approach M. grisea instituted by Burgeff (1943) 
from Java and seem to have been regarded as 
M. palmata for a long time. A detailed descrip- 
tion of the plant occurs elsewhere. 

The abnormal specimen has a bilobed thallus ; 
the right lobe has two normal female recep- 
tacles while the left lobe has two female recep- 
tacles with a common branched stalk (Fig. 5). 
The receptacles are convex, 7-9-lobed and 
asymmetrical. The branches (Br) are 9 mm. 
long and the purple branches of the stalk are 
14 colourless just below the receptacles. Each 
branch has two rhizoidal furrows. The un- 
branched portion of the stalk is 2*1 cm. long, it 
has four distinct rhizoidal furrows in the middle 
zone and the bifurcation point (Figs. 2, 3) while 
at the base the two pair's of the rhizoidal furrovrs 
are not so distinct as in the middle but can be 
realised by a small ridge in each furrow (Fig. 1) . 
The assimilatory zone of the stalk gradually 
increases from the base towards the apex of 
the stalk. 

Chandra (1963) while describing the com- 
pound female receptacles of Rehoulia pointed 
out that occurrence of such receptacles suggest 
the phyletic line which led to the evolution of 
Rehoulia from Marchantia or Marchantia-type 
ancestors, having two or more rhizoidal furrows. 
It appears that in this phyletic line simplifica- 
tion of the receptacle along with the reduction 
in the number of rhizoidal furrows of the stalk 
was involved. The occurrence of branched 
receptacles, having more rhizoidal furrows in 
the stalk in contrast to generally two rhizoidal 
fpxrpws in Marchantia, suggests that the same 
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nature of the evolutionary process was involved 
in the evolution of Marchantia. Evidently such 
observations imply that the present-day 
Marchantia has been evolved from a more com- 
plex ancestor CPro-Marchantia’) and thus the 




Figs. 1-4. Transverse sections of the branched stalJt, 
through 1. base, 2. middle zone, 3. bifurcation point, 4* 
branch. 



Fig. 5. Photograph of the specimen, note the branch- 
ing of the stalk. Br, branch. 

existing Marchantia represent reduced form in 
themselves. The view may be further supported 
if the depressions on the stalk of the receptacles 
in Marchantia and other genera of Mar'chantiales 
may be regarded as the remnant rhizoidal 
furrows. 

Department of Botany, Ram Udar. 

University of Lucknoc, ViNon Chani)I?4. 

Ductoow, December 6, 1963, 
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AN INTERSPECIFIC CROSS IN THE 
GENUS PENNISETUM INVOLVING 
TWO BASIC NUMBERS 

Species derived from the basic numbers 5, 7, 8 
and 9 have been reported so far in the genus 
Pennisetum.^ From the studies of meiosis in 


7 typhoides chromosomes, one to two showed 
pairing with a chromosome each of orientale. 
From among the remaining ones of typhoides^ 
two to three showed either a loose pairing or 
a secondary association with a chromosome 
eaich of orientale. One to two pairs were also 
formed by autosyndesis among orientale chromo- 
somes (Fig. 1). 

The intergenomic pairing thus appears to 
suggest homeology between typhoides and 
orientale genomes and their common ancestry. 
The observations : further suggest the origin 
of orientale set of 9 from a basic set of 7 


hybrids involving higher polyploid species with chromosomes. 

x=z7 and x = 9, it has been assumed that some Of the four hy^Drids reported in literature 
degree of affinity exists between the chro- including the present one of the crosses involv- 
mosome sets of the species belonging to these ing pearl millet with other Pennisetum species, 
two groups.2’3 the present cross is a second instance wherein 

Cytogenetical studies carried out in this the F^ hybrid showed considerable amount of 
laboratory on the two diploid species P. typhoi- heterosis in forage characters, the first being 
des (x — nz=l) and P. orientale {x = n = 9) pearl millet with Napier grass.^ The homeology 
and their Fj^ hybrid (2 n = 16) have distinctly of the genomes of the two species, typhoides 
revealed for the first time the close relationship and orientale, and. the partial fertility of their 
between these two basic numbers of the genus hybrid offer opportunities for securing 

Pennisetum Rich. ... amphidiploid and recombination forms superior 



FIG. 1 (^-3), Fig. 1 (^). P.M.C. of Fj hybrid of Penmsetum typhoides and P, orientaPe showing 
^ allosyndetic pairing between somed of 7 large-size typhoides chromosomes and 9 smali-sized orientale chromo- 
somes at Metaphase. Fig. 1(3). P.M.C. of above hybrid showing autosyndetic pairing between 2 chromo- 
somes of orientale (marked with an arrow) at late Meta. 1, 


The cytological behaviour of the parental 
species (P. typhoides and P. orientale) was 
normal forming 7 and 9 bivalents respectively 
at meoisis. In the case of P. orientale, however, 
it was observed that two of its chromosomes 
often showed secondary association with its 
other two. The chromosomes of these two 
species showed striking size differences, typoides! 
chromosomes appearing to be more than double 
the size of orientale chromosomes at metaphase I. 
The detailed analysis of the chromosome pair- 
ing of the Fjl hybrid has revealed that of the 


to one or the other parent in respect of forage 
and/or grains. 

Division of Botany, B. D. Patil. 

Indian Agric. Res. Inst., Amar Singh. 

New Delhi-12, October 18, 1963. 
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Four Dover Books on Astronomy : 

Celestial Objects for Common Telescopes. By 

The Eev. T. W. Webb. Edited and Revised by 

Margaret W. Mayall. Volume I : The Solar 

System. Pp. 255. Price $ 2.25. Volume II : The 

Stars. Pp. 351. Price $2.25. 

More than one hundred years after its original 
publication, this classic handbook is once again 
available for the use and pleasure of the amateur 
astronomer. The data collected in it will be of 
great value to the serious hobbyist and th^ scien- 
tist without access to large professional ' equip- 
ment, and will help in locating and identifying 
thousands of celestial objects. The first volume 
which deals with the solar system has been 
revised from the sixth edition of the original 
work. It begins with an introduction to the 
instrument and observer and discusses the 
principle and operation of the telescope and out- 
lines procedures of observation and techniques 
of telescope-photography and spectroscopy. The 
rest of the volume gives precise location infor- 
mation for the sun, rhoon, comets, meteors, and 
the planets (except Pluto). The descriptions of 
planetary and lunar features ar-e delightful and 
contain much of permanent value. The second 
volume which deals with the stars has been 
extensively revised and it contains the largest 
and finest collection available of celestial objects 
that can be viewed with moderate sized tele- 
scopes — ;nearly 4,000 objects in all. The con- 
stellations are listed alphabetically, and the 
descriptions include notes by many observers 
on such matters' as the color of double stars and 
instruments used. Special attention is gvien to 
double stars, clusters, stars with unusual spectra, 
variables, and nebulae. For each object corrected 
location data for Epoch. 1920 is given. 
Mathematical Theories of Planetary Motions. 

• By Otto Dziobek. Pp. 294. Price $2.00. 

In the first half of the book, the author covers 
elliptic, parabolic and hyperbolic orbits ; the 
solution of Kepler'’s equation ; the problem of 
n-bodies and the important special case of 
three bodies ; Poisson’s and Lagrange’s formulas 
for the elliptic elements of the orbit of a planet ; 
the canonical system of constants of integration ; 
the partial differential equation of Hamilton and 
Jacobi ; and other topics. Under the general 
heading of perturbation theory, which forms 
the latter -half, of ; the book, the author considers 


the theory of absolute perturbations ; analytical 
development of the perturbing function ; ana- 
lytical expressions for the perturbations : the 
variation of the elements ; secular values of the 
elements and development of the rigorous equa- 
tions between them ; the secular variations of 
the mean longitude ; the stability of the solar 
system ; the invariability of the ma j or axes ; 
and many other closely related matters. Perti- 
nent and interesting historical sketches accom- 
pany each important subdivision, and references 
to original sources of information are faithfully 
given. 

StatiMical Astronomy. By Robert J. Trumpler 
and Harold F. Weaver. Pp. 643. Price $ 3.00. 
The book opens with an extensive introduc- 
tion to statistical theory. This section is, 
quite naturally, written to provide astronomers 
with the tools for solving problems of descrip- 
tive astronomy, observational error's, constitu- 
tion of extra-galactic nebulae, etc. Pains have 
been taken to relate procedures used in statisti- 
cal astronomy to such basic mathematical 
principles of statistics as univariate distribution, 
integral equations, general theory of samples, 
and methods of testing hypotheses. The second 
half of the book is devoted to the most important 
current application of statistics in astronomy : 
the study of the structure, constitution and 
dynamics of our own galactic star system. After 
a general analysis of the problem, there are 
rich and thorough discussions of the motion and 
distribution by physical characteristics of stars 
in the vicinity of the Sun. Then follows a 
detailed review of earlier work on star counts 
and of more modern methods by which the 
extinction- effects of interstellar matter and the 
star density function may both be determined 
.from statistical discussions of observational 
data. The final section presents the theory of 
galactic rotation and its verification by obser* 
vation. C. V. R. 


Malnutrition and the Eye. By Donald S. 
McLaren. (Academic Press, New York and 
London), 1963. Pp. 390. Price $15.50. 

Clinicians, nutritionists and ophthalmologists 
should feel greatly obliged to Dr, McLaren for 
having placed at their disposal the first and the 
most exhaustive, critical and fully documented 
treatise on the various aspects of malnutritipu 
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affecting the eye. As Dr. W. J. Darby says, 
“It is surprising that such a scholarly and criti- 
cal treatise on the subject of nutrition and the 
eye has not previorusly appeared”. 

The book is divided into three principal 
parts : Part A deals* with nutritional aspects 
of vision, Part B with malnutrition and its effects 
on the eye of experimental animals and Part C 
with human nutritional eye diseases. 

Dr. McLaren begins his book with a masterly 
and concise treatment of the structure, develop- 
ment and growth of the eye, after which he 
thoroughly discusses the degenerative changes 
occurring in the eye due to a variety of experi- 
mentally induced dietary deficiencies in labo- 
ratory animals. The author also describes rather 
exhaustively the histological and pathological 
conditions concerning each anatomical part of 
the eye, as caused by these deficiencies. As for 
example, one chapter is devoted entirely to the 
effects of certain dietary carbohydrates on the 
metabolism of the lens, resulting in cataract, 
while congenital malformations arising out of 
maternal nutritional deficiency in experimental 
animals have been described in yet another- 
chapter. 

Over half of the book deals with human nutri- 
tional eye diseases, where the devastating effects 
of vitamin A deficiency and the undeniable fact 
that in spite of scientific advancement, a large 
proportion of the world population is unneces- 
sarily rendered blind “due to the lack of a hand- 
ful of vitamin A units’^ have been discussed 
effectively. The most significant aspect of this 
book is that the author has succeeded in bring- 
ing out very forcefully the immense magnitude 
of the problem of vitamin A deficiency among 
the human beings of the underdeveloped 
countries. 

In Chapter 17, the author discusses a variety 
of techniques by which the nutritional status 
of the eye can be assessed. This particular 
chapter should provide a valuable guide to all 
scientific workers engaged in nutrition surveys. 

Numerous photographs, both in colour arid' in 
black and white, augment the value of the book. 

S. Mahadevaw. 

J. Ganguly. 


Analytical Microbiology. Edited by F. Kavanagh. 

(Academic Press, New York), 1963. Pp. xvi -)- 

707. Price $ 22.00. 

The microbiologist has steadily improved the 
techniques available to him and has during 
recent years not only made much headway in 
devising methods in analytical microbiology but 


has succeeded in using machines and instru- 
ments which increase the speed of his analysis 
and reduce the cause of the error at the same 
time. But as it often happens, some of the 
methods “hastily devised" by him “were based 
upon rudimentary theory” and had to undergo 
modifications in the light of theoretical conside- 
rations subsequently developed. It is against 
this background that this book was planned and 
in its first portion are provided “firm theoretierd 
foundation for methods of assay", and in the 
second portion are detailed the specific methods 
of assay. 

Written by. investigators with long and diverse 
experience in the fields it brings together several 
related topics as (1) The Theory of Antibiotic 
Inhibition Zones, (2) Microbiological Assay 
using Large Plate Methods, (3) Dilution Methods 
of Antibiotic Assays, (4) Photometric Assay, 
(5) Antimicrobial Assays of Bacitracin, Cephalo- 
sporin C, Chioromphenicol, Erythromycin, 
Fumagillin Hygromycin B, Neomycin, Penicil- 
lins, Polymixin, Ristocetin, Streptomycin, Di- 
hydrostreptomycin, Tetracyclines, Thiostrepton, 
Tylosin, Vancomycin, Amphotericin A, B and 
Nystatin. Likewise, microbiological assays of 
Biotin, Folic acid. Pantothenic acid. Inositol, 
Pyridoxine, Riboflavin, Thiamine, Vitamin B^^^ 
and Congeners and of amino-acids are furnished. 
The material presented in the text is appro- 
priately illustrated with tables, figures and 
photographs and the literature, coming upto as 
recent as 1962 papers, is listed at the bottom 
of the very page on which it is referred to. 

The presentation of the subject-matter is clear 
and lucid and all senior* students and investi- 
gators in the subject of Microbiology will be 
highly benefited by reading it. The reviewer 
welcomes this volume and recommends it warmly 
to all concerned. J. V. B. 


Advances in Biochemistry. Edited by P. S. 
Sarma, 1963. Pp. 449. Price (inclusive of 
postage) Rs. 15, $ 5, 30 sh. Copies can be had 
from : The Registrar, Indian Institute of 
Science, Bangalore-12, India. 

This impressive and well-brought-out volume 
edited by Prof. P. S. Sarma presents the Pro- 
ceedings of the Summer School in Biochemistry; 
held at Srinagar, Kashmir, India, in May- 
June 1962, in the form of a series of review 
articles. Thirty-four topics covering various 
fields of current research in biochemistry are 
included. Review in each field has been made 
with references up to 1961. At the end of the 
volume an appendix of about forty pages is 
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devoted to notes on methodology which will 
prove useful as a ready reference to persons 
working in biochemical estimations. The 
volume on the whole presents a fair idea of 
the work that is being done in India and high- 
lights some of the significant results that have 
been obtained. 

This publication will benefit all working bio- 
chemists and the very reasonable price fixed 
for it by the publishers should make it possible 
for individual workers to own a copy. 

E. R. B. 


Mechanisms of Virus Infection.. Edited by 

Wiltson Smith. (Academic Press, London and 

New York) , 1963. Pp. viii -|- 368. Price 80 sh. 

A book of this type is one which is peculiarly 
difficult to evaluate since, as the editor state.s, 
it “is intended neither as a text-book nor as a 
work of reference for the expert’'. 

The first chapter, by the editor, provides an 
introduction and a background for the following 
chapters. The various key features of the host- 
virus relationship and the current concepts of 
virus constitution and genetics are succinctly 
and clearly presented. 

The next chapter on “The Bacteriophage 
Model” is the longest in the book and ably sum- 
marizes a vast amount of information in a logi- 
cal and coherent fashion. 

The third chapter considers the “Pathways 
of Virus Infection” from the standpoint of 
virus entry into the host, spread within the host, 
and release from the host body. 

Three aspects of the “Mechanisms of Cell 
Infection” are discussed under the sequence in 
which the process occurs, namely, attachment 
and penetration, intracellular replication, and 
release. 

A very lucid and interesting chapter on ‘V'irus 
Pathogenicity” is followed by an account of 
“Virus Adaptability and Host Resistance” which 
ends the text. 

The bibliography seems to have been chosen 
to give one desirous of reading further an easy 
access to the main body literature. 

Since the subject-matter is largely concerned 
with those viruses producing infectious disease 
in warm-blooded vertebrates the title is slightly 
misleading. The chapter on the bacteriophages 
forms a necessary introduction to the general 
fi.eld of virus replication and genetics and is the 
only other group of viruses discussed to any 
extent. The most obvious omission, is the group 
of tumour viruses. 

The editor feared that the text would be some- 
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what uneven due to the different styles of the 
authors, but this did not seem to be a factor of 
significance to the reviewer. Although there is 
some repetition, it generally appears in different 
contexts and therefore does not detract from 
the general presentation. 

The book would seem to be of most value 
to those working in other branches of virology 
and to graduate students. The most unattrac- 
tive feature of the book is the price, which 
.seems to be high for a book which is only 
timely and not primarily expected to serve as 
a reference. Charles R. Anderson. 


Books Received 

From: (Academic Press, 111, Fifth Avenue, 
New York-3) : 

Progress in Chemical Toxicology (Vol. I) . 
Edited by A. Stolman, 1963. Pp. xii -f 436. 
Price 100 sh. 

The Liver — Morphology, Biochemistry, Physio- 
logy (Vol. I). Edited by Ch. Rouiller, 1963. 
Pp. xiii + 683. Price $ 26.00. 

Advances in Immunology (Vol. III). Edited by 
F. J. Dixon, Jr. and J. H. Humphrey, 1963. 
Pp. xi + 408. Price 93 sh. 

Advanres in Clinidal Chemistry (Vol. VI). 
Edited by H. Sobotka and C. P. Stewart, 1963. 
Pp. xiv + 397. Price $ 14.00. 

Plant Diseases — Epidemics and Control. By J. E. 
Van Der Plank, 1964. Pp. xvi + 349. Price 
$ 10 . 00 . 

Advances in Inorganic Chemistry and Radio-^ 
chemistry. Edited by H. J. Emeleus and A. G. 
Sharpe, 1963. Pp. ix + 429. Price $ 14.50. 
Advances in Computers. Edited by F. L. Alt 
and M. Rubinoff, 1963. Pp. xii + 312. Price 
$ 12 . 00 . 

Atherosclerosis and Its Origin. Edited by 
M. Sandler and G. H. Bourne, 1963. Pp. xiii -4- 
570. Price $ 22.00. 

The Transfer of Calcium and Strontium across 
Biolohical Membranes. Edited by R. H. 
Wasserman, 1963. Pp. xvii-j-443. Price $ 11.50. 
Relativistic Fluid Mechanics and Magnetohydro- 
dynamics. Edited by Robert Wasserman and 
C. P. Wells, 1963. Pp. x 4* 241. Price $ 8.50. 
From : (Dover Publications, 180, Varick Street, 
New York-14, N.Y.): 

Crystallographic Data on Metal and Alloy 
Structures. Compiled by A. Taylor and B. J. 
Kagle, 1963. Pp. 263. Price $2.25. 

Mathematical Crystallography and the Theory 
of Groups of Movements. By H. Hilton, 1963. 
Pp. xii 4 262. Price $ 2.00. 
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SCIENCE NOTES AND NEWS 


Award o£ Research Degrees 

Andhra University has awarded the D.Sc. 
Degree in Chemistry to Shri L. S. A. Dikshitulu 
for his thesis entitled “Some New Aspects of 
Analytical Chemistry of Vanadium”; D.Sc. 
Degree in Geology to Shri G. Prabhakara Rao 
for his thesis entitled “Some Aspects of the 
Placer Deposits of South Kerala in relation to 
the Geomorphic Evolution of the West Coast 
of India”; D.Sc. Degree in Technology to Shri M. 
Sanyasi Reddy for his thesis entitled “Studies 
on Vapour-Liquid Equilibria of Binary and 
Ternary Systems”. 

M.S. University of Baroda has awarded the 
Ph.D. Degree in Zoology to Shri Damodhar 
VenkatramanNaik for his thesis entitled “Studies 
on Certain Metabolic and Neuroendocrinological 
Aspects of Bird Migration”. 

Summer School in Oils and Fats 

A Summer School covering Recent Advances 
in the Chemistry and Technology of Oils and 
Fats is being organised under the auspices of 
the CSIR at the Regional Research Laboratory, 
Hyderabad, between June 15 and 27, 1964. 

Full information may be obtained from Dr. G. 
Lakshminarayana (Convener), Regional Re- 
search Laboratory, Hyderabad-9. 

XII International Spectroscopy Colloquium 
The XII International Spectroscopy Collo- 
quium, organised under the auspices of the 
British Spectroscopists Co-ordinating Committee 
in collaboration with The Institute of Physics 
and The Physical Society, will be held in the 
University of Exeter from 12 to 17 July 1965. 
The principal topics will be optical emission, 
absorption, X-ray and mass spectroscopy. Special 
attention will be given to chemical, metallurgi- 
cal, medical and biological applications. Con- 
tinuous process control, the detection of non- 
metallic impurities in metals will be some of 
the subjects of discussion. 

All enquiries should be addressed to the 
Colloquium Secretary, Mrs. C. E. Arregger, 
P.inst.p., 1, Lowther Gardens, Prince Consort 
Road, London, S.W. 7. 

Canadian Journal of Earth Sciences 
The Canadian National Research Council has 
approved starting a new journal to publish work 
in the fields of the Earth Sciences. This 


journal, to be known as Canadian Journal of 
Earth Sciences, is intended to perform the same 
function for the Earth Sciences as that provided 
by the existing journals for Chemistry, Physics, 
etc. Research papers in the Earth Sciences will, 
therefore, be welcomed by the Editor from 
workers in Canada and elsewhere. 

The Canadian Journal of Earth Sciences will 
be published bimonthly and the first number 
is expected to come out next July. 

Manuscripts should be sent to Dr. H. C. 
Gunning, 3192, West 44th Avenue, Vancouver' 
13, British Columbia, Canada, who is the Editor 
of the new journal. 

Geological Society of India — Publication of 
Research Bulletins 

The Geological Society of India has decided 
to publish, apart from its Annual Journal which 
publishes long and complete papers. Quarterly 
Bulletins of current geological research in India. 
The first issue is expected to be published in 
June 1964. 

The Bulletin is intended to give quick publi- 
city to short communications and notes in Geo- 
logy. Communications for publication in the 
Bulletin should not be more than about 1,500 
words in length, and should be sent to the 
Editor, Prof. L. Rama Rao, “Shantiniketan”, 
Basavangudi, Bangalore-4. 

Oxidation of Nickel Studied by Electron Field 
Emission 

An electron field emission microscope (FEM) 
has been applied to a qualitative study of oxygen 
adsorption on nickel by W. J. Ambs of the 
National Bureau of Standards. During oxygen 
adsorption, the nickel emission patterns deve- 
loped sharp bright rings around the (HO) 
crystallographic planes, indicating that a rapid 
rearrangement of atoms was taking place in 
these areas. 

The field emission microscope presents a direct 
method of observing the events occurring on 
a metallic surface ; it gives an approximation 
to a stereographic map of the work function 
distribution of a hemispherical crystal surface. 
Hence, it reveals the presence of epitaxial layers, 
foreign particles, and, under certain conditions, 
individual adsorbed molecules. All changes 
which involve a local alteration of work func- 
tion or local change in tip radius of the emitter 
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cause a change in the pattern. Since the useful 
magnification of the instrument is comparable 
with that of the conventional electron micro- 
scope, the FEM reveals events on an almost 
atomic scale, making it useful in the study of 
nucleation phenomena. 

At an oxygen pressure of lO"-'^ Torr and room 
temperature, the intensity of the emission pat- 
tern from nickel slowly decreased as oxygen 
was adsorbed on all planes. Simultaneously 
small, sharply defined bright rings centered on 
the (110) planes developed. 

In preliminary experiments on iron, the phase 
transition at 910° C. was observed. Observation 
of this transition is considered remarkable 
because of the structural weakness of pure iron 
at this temperature and the extremely heavy 
stress placed on the emitter by the electric field. 

In preliminary oxidation experiments on iron 
whiskers, a preferential darkening of the (111) 
planes was noted. It was also found that iron 
whiskers can be grown by heating iron field 
emitters to about 900° C. in the electric field. — 
(Jour. Opt. Soc. Amer., 1964, 54, 283.) 

New Laser Emits Photons and Generates 

Phonons in Crystal 

Magnesium fiuoride doped with nickel ions 
has been found to exhibit some unique laser 
properties. Johnson, Dietz and Guggensheim of 
Bell Telephone Laboratories report (see Phys. 
Rev. Letters, October 1, 1963) that this material 
in addition to emitting coherent infra-red laser 
light also generates vibrations (phonons) in the 
crystal lattice. 

In the new laser, nickel ions are excited to 
high states of energy by optical pumping in 
the usual way, and they then relax back to the 
upper laser level. From this level, which is‘ 
an electronic state of nickel in the magnesium 
fluoride lattice, the ions fall to the lower laser 
level, emitting the photon associated with laser 
action. At this lower level the nickel ions are 
in the ground state and, therefore, unexcited; 
but the lattice, on the other hand, is vibrationally 
excited. 

In short, part of the energy of excitation is 
converted to vibrational energy by the genera- 
tion of a phonon in the crystal lattice. The 
frequency of the laser oscillation is partly deter- 
mined by the energy of this phonon. The 
larger the phonon energy, the lower the laser 
frequency. Thus the laser oscillation results 
not from a nickel ion transition alone, but from 
a transition of the crystal as a whole. 
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The reason laser oscillation does not occur 
in the purely electronic transitions of the nickel 
ions is that photons emitted at these shorter 
wavelengths tend to be absorbed in the crystal. 
The longer wavelength photons associated with 
the phonon generation are not absorbed so much, 
stimulate further emission. Thus, a. magnesium 
fluoride crystal doped with nickel ions breaks 
into laser oscillation at a wavelength associated 
with the phonon generation and at a pumping 
power level much lower than would be required 
to cause laser action at the shorter wavelength 
associated with purely electronic transitions. — 
(J. Frank. Inst., 1964, 277, 92.). 

Supernova Electrons 

Balloon observations at the University of 
Chicago and the Argonne National Laboratory 
have yielded the first experimental evidence lo 
support the idea tha.t cosmic rays originate in 
the explosions of supernovae. The primai\v 
cosmic rays that reach the earth’s atmosphere 
and give rise to ‘showers’’ at the ground consist 
almost entirely of protons. Certain observa- 
tions of radioastronomy have indicated, however, 
that also present in the primary cosmic radiation 
are large number of electrons. Two theories 
have been put forward to account for the 
electrons : that they arise in the collision oi 
protons with hydrogen nuclei in interstellar 
space and that they are generated by super- 
novas. The first process would produce roughly 
equal numbers of negative electrons and posi- 
trons ; the second a preponderance of negative 
electrons. 

In the experimental programme set up by 
the research group of Chicago University and 
Argonne National Laboratory, balloons were 
sent up on July 28 and August 5, 1963, each 
balloon remaining at an altitude of about 2f) 
miles for more than 10 hrs. Camera carried aloft 
the balloons recorded 62,000 events or cosmic 
ray passages. A permanent magnet caused 
negative electrons and positrons to take ux> 
slightly different paths through the spark 
chambers that detected them. 

The photographs revealed a ratio of three 
negative electrons to every positron. At higher 
energies, between 300 million and a billion 
electron volts, the ratio of negative electren.s 
to positrons reached five to one.. The figures 
are interpreted to mean that about half of all 
the primary cosmic ray electrons are from 
proton-proton collisions in space and half from 
supernovae. — (Sci. American, February 1964.) 
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THE EMISSION SPECTRUM OF Sa MOLECULE* 

N. A. NARASIMHAM 

Spectroscopy DivisioUj Atomic Energy Establishment^ Trombay, Bombay, India 


¥N the So spectrum, only one band system in 
the region 2800-6500 A has been known 
for a long time and studied in greater detail. 
This system involves transition from tO' 

the ground state of the molecule and is 

analogous to the Schumann-Runge bands of 02- 
Several fragmentary band systems, in the 
regions 6980-8100 A and 2448-2850 A, were 
obtained in a high frequency discharge through 
sulphur by Rosen and collaborators'^ who pro- 
posed some tentative analyses for the ultra-violet 
bands. High resolution studies of these bands 
were taken up three years ago with a view tO' 
identify their electronic transitions and cor- 
relate the electronic states with the ground 
state of the So molecule. While these were in 
progress, short notes on some of these bands 
appeared proposing partial rotational analysis 
of a few of the infra-red bands^ and a tentative 
vibrational assignment of the ultra-violet bands.3 
The present studies, however, are based on the 
rotational analysis of a larger number of bands 
photographed under high resolution and with 
an enriched isotope. The more salient pointjS_- 
of these investigations are presented here while 
the details are submitted for publication 
elsewhere.'^ 

A. Near Infra-red Bands of So 

In the present investigation, the violet 
degraded near infra-red bands were excited in 
a 2450mc./s. microwave oscillator discharge 
through sulphur vapour with helium as carrier 
gas. The bands were photographed on 3-4 m. 
and 6'6m. grating spectrographs at dispersions 
of 5 A/mm. and 1-1 A/mm. respectively. The 
following results of the rotational analysis of 
the bands show that they form two systems of 
bands involving (i) and (ii) 

— 3 -transitions, the being the common 
initial level for both the systems. Representa- 
tive spectra of these systems are shown in Fig. 1. 

(i) The system in the region 

6983-8 7760-6 A — These bands show simple P, 
Q, R structure. The Q branch is the most 
intense while the R branch is comparatively 
weaker than the P branch (Fig. 1, a). There 


• Presented at the 29th Annual Session of the Indian 
Academy of Sciences, held at Nagpiir, on Decembei 22, 
1963. 


is no appreciable combination defect observed 
in the relations AiF(J) of the upper or lower 
state (right up to J = 34 above which predisso- 
ciation wipes out the band) thus showirig 
negligible A-doubling. Further, it is evident 
from the rotational structure that both odd and 
even rotational levels are present. This obser- 
vation, assuming the emitter to be S 2 , suggests 
that the upper and lower states of the transition 
are degenerate states (e.g., II, A, etc.). The 
bands show roughly an intensity distribution in 
the P, Q, R branches characteristic of a transi- 
tion from an initial n to a final A state. Only 
two groups of sub-bands (^ 1 ^. 2 ^ — and 
^A.o„) are observed (see Fig. 1, b) and 
both show predissociations. In the first group, 
rotational lines of J ^ 34 are absent (Fig. 1, a) 
while in the second group of sub -bands lines of 
J ^ 16 are absent. The multiplet separation of 
the initial levels of the two groups of sub-bands 
is found to be 135 cm."i (as shown from the 
following SIX 32 bands) which would place 
the. third component^ above the observed 
^,pr^issociatipj|lA > Hencei-feai^tions from the 
third component are not observed. 

(ii) The system in the region 

7433-6 8083-0 A,— In this* system also only two 
..groups of bhnds are observed and both the 
transitions involve the - common final 
Rotational analysis shows that the upper state 
combination differences coincide with alternate 
rotational term values of the initial state of 
the previous ^A „i system. Further, the 

two sub-states, and , show, predisso- 
ciations exactly at the same J values, viz., J ^ 34 
for J ^ 16 for -71^ , thus confi.rming 

the identity of the initial state with the 
state of the — ^A^ system. As in the 
previous system, the transitions from state 
is not observed for an identical reason. 

For a (case a )— ^2 system 9 branches are 
expected for each sub-band. However, in the 
present system not more than 5 branches were 
observed for each of them. Other branches- 
appear to be very weak. To bring these out, 
it is therefore thought necessary to develop the 
bands more intensely. This will enable one to 
make a study of the relative intensities of the 
different branches observed. 
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B. Ultra-violet BANDSf 
These bands were excited in sealed- off tubes 
containing a trace of sulphur and a few mm. of 
argon by a microwave oscillator discharge of 
2450mc./s. and photographed in the second and 
third orders of a 35 ft. concave grating at dis- 
persions of 0-89 A/m. and 0*66 A/mm. Sulphur 
containing 44*4% of ^43 was used to obtain 
bands due to and ^43 in addition to 
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2847 A have been analysed for their rotatit ^ 
structure. They are found to involve transits 
from different vibrational levels of an U| ' 
electronic state to successive . vibrational U** " 
of a common lower electronic state, Isot*^ 
shifts observed for the bands at 2620 A ^ 
2760 A indicate that they are the (5-1) and ('/ 
bands of the system. The bands at 2449, 
and 2495 A then fit in as 8-0, 9-0 and I 
bands in a common vibrational scheme. 



01 
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bands of Sg. (^) and (<r) Spectra taken on 3*3 m. Jarrell Ash grating spectrograjdj 
showing the — Zi « and — bands, (a) and (.•/) Rotational structure of the bands at 6983*8 A 
and 7506*8 A. Because of predissociation in the upper state rotational lines with J > 34 are absent. 


; Rotational structure of the bands shows single 
series of P and R branches of both odd and 
even J values (Fig. 2). No staggering of the 
branches was found even at observed J values 
as high' as 60. Further, in the bands due to 
343 323 ^ there are no alternate lines missing. 
These observations support the assignment of 
the bands to a transition. In all, 

six bands at 2620, 2660, 2760, 2793, 2813 and 


tThis part of the experimental work was carried out at 
the Argonne National Laboratory, U.S.A, in March- July 
1961 during the author’s stay. 


In order to correlate the observed eleclv^ : 
states of the near infra-red and ultra-vii , 
bands,, it is instructive to consider the follov\ , 
electron configurations of So, starting from ".i 
groundmost one, and the corresponding 
tronic states. 

K2P)2 (^„2pr K2p)^ >A„, . 

(<7,2p)2 (^„2P)“ (rr^2p)2 ; 

K2p) K2P)M>T^2p)a; m. 


New Miniature Gas Laser 
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'^2^- is the ground state of So. The lower 
state of the ultra-violet bands (^A^) lias a 
vibrational frequency nearly equal to that of 
state and hence may be regarded to arise 
out of the same ground state electron configu- 
ration (1). The other three states, viz.^ iA„, 


The relative positions of these electronic 
states with respect to the ground state are yet 
not known. Further* work, in absorption and 
emission of S 2 which is in progress, is expected 
to throw more light on the electronic structure 
of S 2 in its ground and excited states. 




FiCt. 2. Ultra-violet bands of Sz, 


+ involved in the present ultra-violet 
and infra-red band systems have vibrational 
frequencies agreeing closely with that of 
the initial state of the well-known extensive 
bands of So. Hence they may all be regarded 
as arising out of configuration (2). The initial 
level of the infra-red bands, which is a 
state may correspond to configuration (3).. 


1. Rosen, B. and Bouffioux, F., Bull, Acad, Roy. Bdo, 

Cl. Sc,, 1936, 22, 885. 

— and Desirant, M., Btdl. Soc. Roy. Sc. Liegi^ 
1935, 6-7, 233. 

2. Meakin, J. E. and Barrow, R. F., Can. J. Phy$.. 

1962, 40, 377. 

3. Haranath, P. B. V., iT. PJiys.., 1963, 173, 428. 

4. Narasimham, N. A. and Sethuraman, V., Proc. Ind. 

Acad. Sci. (In press). 

— and Brody, J. K., Ibid. (In press). 


NEW MINIATURE GAS LASER 


A MINIATURE helium-neon gas laser that 
emits only a single frequency of visible red 
light has been devised at Bell Telephone Labo- 
ratories. The length of its discharge tube is only 
two inches, its diameter is 0*04 inch and it 
operates continuously at room temperatures on 
direct current. The frequency of oscillation is 
very stable and the power of the emitted coherent 
light is comparatively high for the laser’s small 
size. 

By varying the spacing between the end 
mirrors of the laser cavity, the laser was made 
to oscillate at any one frequency withm a 1,500 
megacycle range centred at 473,000 kilo mega- 


cycles. To tune the laser over this frequency 
range, one of the end mirrors need be moved 
less than 12-millionths of an inch. This can be 
accomplished smoothly and precisely with a 
piezoelectric transducer attached to one mirror. 

The combination of stability plus single 
frequency oscillation is very useful in that the 
laser can act as a very precise measuring instru- 
ment. If one of the mirrors is connected to a 
positioning device, very slight changes in position 
will cause the laser to shift frequency. Displace- 
ments considerably less than one-millionth of an 
inch can be detected and, with an oscilloscope, 
readily measured. — (Jour. Frank. Inst^ 1964, 
277, 178.) 
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A NEW METHOD OF FRACTIONATION OF LAC RESIN AND THE 
PREPARATION OF ALEURITIC ACID 

E. MADHAV, T. R. SESHADRI and G. B. V. SUBRAMANIAN 
Department of Chemistry^ University of Delh% Delhi-^ 


D uring the course of our investigation! on 
the components of the lac resin it was found 
that preliminary fractionation of the material 
was desirable in order to deal with the complex 
mixture of components present. The earlier 
separation into the ethei'-soluble soft resin and 
the ether-insoluble hard resin, widely employed 
by most workers, still leaves each subsequent 
fraction as a very complex mixture. The litera- 
ture shows only one extensive attempt by 
Schaeffer and co-workers, 2 to further fractionate 
shellac by solvents, before chemical degradation. 

Many difficulties of a physico-chemical nature 
are encountered in the fractionation of the resin. 
The tendency to form solid solutions and 
colloidal aggregates is considerable. The result 
has been the presence of some of the more 
soluble fraction in the less soluble fractions due 
to incomplete removal at earlier stages. Con- 
sistency in the nature of the resulting fractions 
is also dependent on the nature of the host- 
insect specificity, the structural variations on! 
storage and the preliminary treatment the resin 
has undergone. Extensive precautions . . were 
taken by Schaeffer et ul. to avoid or minimise 
these difficulties. Their starting material was 
finely powdered seedlac of the kusum variety 
obtained from the Khair host (Acacia catechu). 
The material’' was mixed with filter-aid and 
extracted' at' room temperature. Yet their final 
results indicate the possibility of incomplete 
initial extraction with chloroform, the .con- 
sequence of which appears to be the distribu- 
tion of the same components into different 
fractions. For example, KIIA and KIIB of 
their fractions have considerable . resemblance 
to fractions KIA and KIB. 

Instead of following a procedure of selective 
extraction as described by them, we have 
employed the reverse procedure of fractional 
precipitation of the total extract. The starting 
material employed in the present series of 
experiments was the seedlac obtained from the 
host tree, Palas (Butea monosperma). Extrac- 
tion of the finely powdered material with light 
petroleum at 30-40° removed a major part of 
the waxes as a soluble fraction. This prelimi- 
nary extraction of the waxes which are insoluble 
in cold alcohol has been found useful since the 
subsequent treatment with cold alcohol effec- 


tively extracted all the remaining resin. When 
the clear solution of the extract was cooled to 
0° a further small amount of wax separated out. 
The filtered alcoholic solution was then concen- 
trated under reduced pressure to a small bulk 
and the concentrate was poured into a large 
volume of ether with continuous vigorous stir- 
ring. The precipitated hard resin on similar 
treatment repeatedly gave an amorphous powder 
(hard resin I) which was soluble in acetic acid, 
alcohol and acetone but insoluble in ethyl 
acetate, ether, chloroform and benzene. The 
alcohol-ether solution was distilled under 
reduced pressure until all the solvents were 
removed. The residual gum on repeated mace- 
ration with ether gave a powdery mass (hard 
resin II) which was soluble in acetic acid, 
alcohol, acetone and hot ethyl acetate and largely 
in hot chloroform but insoluble in ether and 
benzene. 

The ether solution on evaporation gave a red 
gummy residue which did not solidify. This 
fraction should represent the conventional soft 
resin. It was completely soluble in the solvents 
listed above with the exception of hot benzene 
in which about 50% dissolved and hot light 
petroleum, in which only a small part dissolved. 
All the colouring matter was present in this frac- 
tion. By column chromatography on charcoal the 
colouring matter was adsorbed and the other 
components eluted into fractions. The first 
eluate with ethyl acetate was the wax (m.p. 84°) 
followed by a colourless viscous liquid and 
finally a colourless gummy matter which was 
removed from the column by hot acetic acid. 

Table I sums up the details of the procedure. 
The comparable fractions reported by Gardner 
et ul. are also given. 

The scheme below offers some advantages over 
the one described by Gardner. The process is 
less laborious and the chances of incomplete 
extraction at the solid-liquid interface is avoided, 
thereby effecting a more rigorous separation. 
Each fraction is well defined in terms of its: 
solubility. However, each one is a mixture by 
itself and no correlations can be made on their 
yields since the nature of the starting material 
varies considerably, particularly on storage. The 
markedly polymeric nature of the fractions 
soluble only in polar solvents as compared to 
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A New Method of Fractionation of Lac Resin 

Table I 
Seedlac (Palas) 

I Light petroleum ether (at 30-40®) 
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Soluble waxes 
(K I C & K II C) 


Insoluble residue 


Cold alcohol, concentration followed 
by addition of ether 


Insoluble hard resin 1 
(K III & K IV) 


Soluble portion 


Removal of solvents followed 
by ether washing 


Insoluble 
hard resin II 


Soluble (Soft resin) 

^ I Chromatogra phy 

Waxes Viscous Gummy 
(K I C & K II C) liquid matter 

K I D & K II D 


■those that are soluble in non-polar solvents as 
well, has been demonstrated by the American 
workers from the molecular weight data, acid 
number, saponification number and ester number. 

An earlier note^ describes a method of degra- 
dation of hard resin by fission with hydriodic 
acid and red phosphorus at 115® in acetic acid 
solution. The products were separable into an 
iodinated fatty acid part and an iodinated terpene 
part. Reduction of the iodinated fatty acid mix- 
ture with zinc amalgam and acid gave the 
straight chain saturated acids. Purification 
through column chromatography on alumina 
followed by paper chromatography showed it 
to contain palmitic acid to an extent of 95% of 
the total fatty acids. The experiments reported 
in that note were carried out with hard resin I. 
The conclusions drawn were that hard resin I 
does not contain any appreciable amounts of 
other chain lengths and no dicarboxylic acid. 
However, these series of experiments do not give 
any evidence on the hydroxylation pattern in 
the palmitic acid chain. It is therefore desirable 
to get further idea of the number and nature 
of the hydroxy fatty acids present in the hard 
resin. 

The only hydroxy acid that has been well 
characterised is threo aleuritic acid (9 : 10 : 16- 
trihydroxy palmitic acid) obtained by the alka- 
line hydrolysis of the total resin to an extent 
of 20% in general though one workers claimed 
about 43%. The major difficulty involved in 
the use of the alkaline hydrolysis method is the 
lack of a suitable method of complete separation 
of the hydroxy fatty acids and the terpene acids 
from the reaction mixture, due to closeljr similar 


properties. This difficulty has now been par- 
tially overcome by the initial treatment of the 
hard resin, with hydrogen chloride gas in acetic 
acid solution with the formation of chlorine 
containing oily resin. Alkaline hydrolysis of 
this oil gave a gummy mass from which the 
sparingly soluble er 3 d:hro aleuritic acid could 
be easily separated out by treatment with ether 
and the ether solution yielded the terpene acids 
as a viscous liquid along with other minor com- 
ponents. The yields of crude erythro aleuritic 
acid from different samples are given in 
Table II. In all cases the product was fairly 
pure and yielded readily on recrystallisation 
more than 75% of it as pure erythro aleuritic 
acid. 

Table II 

Erythro aleuritic acid from different types of lac 


Approx, yield 
0 / 

/o 


Hard resin I (from Palas Seedlac) 


30- -35 

Hard resin II ( „ ) 


25 

Platina shellac 

. . 

30-35 

Lemon shellac 

,, 

40 

Angelo Saperblonde shellac 

•• 

40 


In the earlier note (loc. cit,) we showed that 
from hard resin I, an amount of pure palmitic 
acid was obtained which would correspond to 
about 40% aleuritic acid, assuming that all the 
Cie acid is aleuritic. However, employing the 
same type of sample there is some loss of the 
hydroxy fatty acids in the present series of 
experiments. This result may be due to the 
presence of other hydroxy acids as -well 
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to the experimental loss during the processing yields an oily chlororesin which on further 
of the reaction products. alkaline hydrolysis yields as final product only 


Three 
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I 
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H- 
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-OH 

-OH 

III 


trans 

II 
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In order to • understand the scope of the 
method, model experiments have now been 
carried out with threo aleuritic acid (I) 
obtained by the alkaline hydrolysis of the resin. 
Conversion into the chloro derivative by treat- 
ment with hydrogen chloride gas, followed by 
alkaline hydrolysis, yielded a mixture of the 
trans-epoxide (II) and erythro aleuritic acid 
(III). The epoxide was not obtained analyti- 
cally pure. However it gave erythro aleuritic 
acid on ring opening with acetic acid followed 
by alkaline hydrolysis of the acetoxy ester. The 
erythi'o acid in turn gave a mixture of the cis- 
epoxide (IV) and the threo acid by a similar 
series of experiments. The conversion of the 
threo acid into erythro acid involves three inver- 
sions*^ one at each stage as indicated below. 

Summarising the results, alkaline hydrolysis 
of the resin yields entirely threo acid and no 
erythro acid. On the other hand initial treat- 
ment of the resin with hydrogen chloride gas 


erythro and no threo aleuritic acid. Obviously 
the extra preliminary treatment has caused this 
difference and this change is useful for separation 
of acids. It would appear that only one con- 
figuration of the aleuritic acid partakes in the 
resin formation. It has been further noted in 
the course of the present work that no optical 
activity was exhibited by the epoxide or the 
erythro aleuritic acid. 
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RADIOCARBON DATES OF ARCHAEOLOGICAL SAMPLES 

D. P, AGRAWAL, S. KUSUMGAR and R. P. SARNA 
Tata Institute of Fundamental Research^ Bomhay-S 


F this paper are presented further radiocarbon 
dates of several archaeological samples 
obtained by procedures described earlier in 
some detail (Kusumgar et al:, 1963 a). The 
synthesis of acetylene from the sample’s carbon 
was preceded by several physical and chemical 
steps to remove carbon extraneous to the sample. 
Mud grains, rootlets and other objects were 
first removed. The decomposable carbonates 
present due to admixture of soil, and in situ 
passage of ground water, were removed by 
digestion with a hot solution of 3% hydrochloric 


acid. Humic acid was separated by treatment 
with a hot solution of 1% NaOH. If the sample 
was soft, the NaOH treatment often disinte- 
grated the sample itself. This step was there- 
fore avoided in some cases. Since this is an 
important step for cleaning sample off its in- 
corporated humic acid and disintegrated rootlets, 
we have mentioned this pretreatment whenever 
followed in the date list presented here. 

Radiocarbon dates are based on a value of 
95% net activity of NBS oxalic acid, as Ihe 
age-corrected value for pre-1900 wood (Godwin, 
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1959). Two dates are given for each sample. 
The first date is based on the value of 5568 ± 
30 yrs, for the half-life of radiocarbon ; the 
second date, given within paranthesis, is calcu- 
lated on the basis of the half-life value, 5730 in 
40 yrs., which seems to be a better working 
value. All intercompaiisons of dates should be 
based on one particular half-life value only. All 
dates given are in yrs. B.P. ; for converting 
them to A.D./B.C. scale, 1950 A.D. should be 
used as reference year (Flint et al, 1962). 

The sites from where the samples* derived' 
have been arranged in an alphabetical order. 
Where more than one sample was measured from 
the same site, the samples have been described 
in the order of increasing archasological ages. 
Approximately contemporary samples have been 
arranged on the basis of increasing dates 
only. 

A Brief Discussion of Dates f 

With the dates presented here, a total of about 
three dozen dates are now available for 
Harappan and Pre-Harappan sites extending 
from Damb Sadaat to Lothal. These suggest a 
total timespread of oa. 2300-1750 B.C., for the 
Harappan chronology (Agrawal, 1964). Nev/ 
measurements, for' Rojdi and Lothal (TF 199, 
200, 133, 135, 138, this date list), also confirm 
the same date bracket. 

- Painted Grey Ware has a special position in 
Indian archeology because of its suggested 
equation with the Aryans. The charcoal samples 
dated from the P.G. Ware levels (Period II) of 
Hastinapur belonged to the uppermost two 
layers, viz., 26 and 27. Of the five measured 
dates, three for 26th layer fall in the fourth 
century B.C. ; two for the 27th layer in the 
sixth century B.C. The sample TF-191, 2975 ± 
110, from the earliest P.G. Ware levels of 
Atranjikhera places the beginning of this ware 
at ca. 1000 B.C. 
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C^^ Dates with Sample Descriptions 
Atranjikhera, Uttar Pradesh, India 

TF-191, Period II, 2890 ± 105 (2975 ± 110) 
Charcoal sample (mixed with earth) from 
Atranjikhera (Lat. 27° 42' N., Long. 78° 44' E.), 
District Etah. Trench ARJ4-D1, top of south- 
west corner. Depth 3 •20 m., Layer 6, submitted 
by Nurul Hasan. The sample belongs to the 
earliest levels of P.G. Ware. 

Dwarka, Gujarat, India 
TF-173, Medieval Culture, 310 ± 90 (320 ±95), 

Charcoal from Dwarka (Lat. 22° 15' N , Long. 
69° E.), District Jamnagar. The sample is from 
Trench A, Locus 3*40 x 1*50 m.. Depth 1*45- 
l-50m.. Layer 3, Field No. 119. Dr. H. D. 
Sankalia, Deccan College, Poona- 6, submitted 
the sample. Visible rootlets were hand-picked. 
Hastinapur, Uttar Pradesh, India 

Hastinapur (Lat. 29° 9' N., Long. 78° 3' E.), 
the legendry capital of Pandavas, is situated on 
the left bank of Ganga River in Meerut District. 
The site was excavated by B. B. Lai in 1950-52 
(Lai, 1954-55) and 1962. Samples submitted by 
A. Ghosh. 

The three dates presented below are in con- 
formity to the five dates reported earlier 
(Agrawal et al., 1964). 

TF-81, Period III, 2015 ± 95 (2075 ± 100) 
Charcoal sample (mixed with earth) from 
Trench HST-1/1962, Locus XC-XCIV, Layer 18, 
Depth 5-lm. below surface, Field No. HST/ 
62/C/2. Visible rootlets were hand-picked. 
NaOH pretreatment was also given. COg was 
evolved by wet combustion method. The 
sample derives from the uppermost layer of 
Period III, marking the end of Northern Black 
Polished Ware. Compare with TF-80, 82. 

TF-112, Period II, 2260 ± 95 (2325 ± 100) 

Bone sample (coated with earth) from Trench 
HST-1/1962, Locus XC'-XCVII', Layer 26 and 
Pit Y sealed by Layer 25, Depth 6*8 m. below 
surface, Field No. HST/62/C/7. Only the 
inorganic fraction was dated. The sample 
derives from the latest layer of Period II and 
will date the flooding of the site which led to 
its desertion by P.G. Ware using people.' 

TF-91, Period II, 2450 ± 120 (2520 ±125) 
Charcoal sample (mixed with earth) from 
Trench HST-1/1962, Locus XCIV-XCVIl, Layer 
27, Depth 6*9 m. below surface, Field No. HST/ 
62/C/18. Visible rootlets were hand-picked. 
The sample derives from late levels of Period II. 
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Hathima Hill Baira, Uttar Pradesh, India 
TF-109, Ash Pit, 30 ± 90 (30 ±95) 
Charcoal (mixed with earth) from the 
Megalithic site of Hathinia Hill Baira, Varanasi 
District of U.P. Sample derives from Trench 
KECR-Al, Locus III-IV, Pit A sealed by Layer 1, 
Depth l*09m. below surface, Field No. HAH/ 
63/KKR-2. Visible rootlets were hand-picked. 
NaOH pretreatment was also given. As Pit A 
was disturbed by a recent pit, the excavators 
were doubtful about its association with the 
megalithic habitation. But since this was the 
only sample which was adequate for Ci-^- 
measurement, it was taken up for dating. The 
site was excavated by the Institute of Archeo- 
logy of Allahabad University under the super- 
vision of its Director, Prof. G. R. Sharma, who 
submitted the samples. 

Kalibangan, Rajasthan, India 

The twin mounds of Kalibangan (Lat. 29° 
25" N., Long. 74° 05" E.), District Sri Ganganagar, 
are located on the banks of Ghaggar (now 
dried) . The site was identified as belonging 
to Harappa Culture by A. Ghosh. Excavations* 
are being conducted, under the joint supervision 
of B. B. Lai and B. K. Thapar, since 1960-61. 
Submitted by A. Ghosh. 

TF~150, Harappa Culture, 3740 ± 100 (3850 ± 105) 
Charcoal (mixed with earth) from Trench 
KLB-2, Locus ZE 1, Qdt. 4, Layer 6, Depth 
1*35 m. below surface, Field No. KLB-2, ZE 1/ 
C/1962-63-16. NaOH pretreatment was also 

given. Sample belongs to the late levels of 
Harappa Culture at the site. 

TF-~1S9, Harappa Culture, 3775 ± 100 (3880 ± 105) 
Charcoal (mixed with earth) from Trench 
KLB-2, Locus XA 8, Qdt. 2, Layer 6, Depth 
0*95 m. below surface, Field No. KILB 2, XA8/ 
C/1962-63-2. NaOH pretreatment was also 

given. Sample derives from the middle levels 
of Harappa Culture at the site. 

TF-lSlj Harappa Culture, 3800 ± lOO (3910 ± 105) 
Charcoal (mixed with earth) from Trench 
KLB-2, Locus E 1, Qdt. 1, Layer 17, Depth 3*10 m. 
below surface, Field No. KLB-2, E l/C/1962-63- 
17. Sample belongs to the middle levels of 
Harappa Culture at the site. 

TF-247^ Harappa Culture, 3865 ± 100 
(3980 ± 105) 

Charcoal (mixed with earth) from Trench 
7LB-2, Locus E 1, Qdt. 1, Layer 23, Depth 
00 m. below surface, Filed No. KLB-2, E 1/C/ 
62-63-13, NaOH pretreatment was also given. 


Sample is from the lower middle levels of 
Harappa Culture at the site. 

TF-145, Harappa Culture, 3895 ± 1001010 ± 105) 
Charcoal (mixed with earth) from Trench 
KLB-2, Locus XA 8, Qdt. 3, Layer 14, Depth 
2*25 m. below surface, Field No. KLB-2, XA-8/ 
C/1962-63-10. NaOH, pretreatment was also 
given. Sample derives from the lower middle 
levels of Harappa Culture at the site. 
Kausambi, Uttar Pradesh, India 

Kausambi (Lat. 81° 23" N., Long. 25° 20" E.), 
modern Kosam, is situated on the northern 
bank of Yamuna. According to the Puranas, 
the capital of the Pandavas was shifted from 
Hastinapur to Kausambi at the time of 
Nichaksu. The measured samples cover Periods 
III and IV of the site (Sharma, 1960). The' site 
is being excavated every year since a decade 
by the Allahabad University under the direc- 
tion of Prof. G. R. Sharma who submitted these 
samples. 

TF-98, Period IV, 1470 ± 90 (1515 ± 95) 
Charcoal (mixed with earth) from Trench 
KSB-G/R-E 6, Locus XXXIII-XXXIV, Pit sealed 
by Layer 2, Depth 1*25 m. below surface, Field 
No. KSB/63/GR-101. Visible rootlets were 
hand-picked. Sample is derived from the 
debris of Huna invasion. 

TF-94, Period IV, 1945 ± 90 (2000 ±95) 
Charcoal (mixed with earth) from Trench 
KSB-I-III-RD, Locus 4-5, Road VI, Depth 1*33 in. 
below surface, Field No. KSB/63/AP-2. Visible 
rootlets were hand-picked. 

TF-95 Period IV, 1840 ± 115 (1900 ± 120) 
Charcoal (mixed with earth) from Trench KSB- 
I-III-RD, Locus 4-6, Road V, Depth 1-44 m. 
below surface, Field No. KSB/63/AP-3. Visible 
rootlets were hand-picked. 

TF-96, Period IV, 2005 ± 95 (2065 ± 100) 
Charcoal (mixed with earth) from Trench 
KSB-I-III-RD, Locus 4-6, Road IV, Depth 2-03 m. 
below surface, Field No. KSB/63/AP-4. Visible 
rootlets were hand-picked. 

TF-100, Period III, 2160 ± 95 (2225 ± 100) 
Charcoal (mixed with earth) from Trench 
KSB-G/R-YZ 2, Locus 1-2, Pit A sealed by 
Layer 18 A, BK, Depth 2*15 m. below surface, 
Field No. KSB/63/GR-103- Visible rootlets were 
hand-picked. Sample derives from the last 
phase of N.B.P. Ware from Ghositarama area. 
Lotbal, Gujarat, India 

Lothal (Lat. 22° 31' N., Long. 72° 15" E.), a 
Harappan site in Ahmedabad District, has 
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become famous for its ancientmost dockyard 
of the world. Six radiocarbon dates 
(Kusumgar et al, 1963 b) for the III-V phases 
of the site give a range from ca. 2000-1800 B.C. 
The samples reported below were of charcoal 
powder mixed with earth and were wet com- 
busted, so the probability of contamination by 
younger carbon is greater. 

TF-123j Harappa Culture, 3740 ±110 
(3845 ± 115) 

Charcoal (mixed with earth) from Trench 
SRG2. Locus AX 33, Layer 6, Depth l*37m., 
Field IsTo. 75. COo was evolved by wet combus- 
tion. The sample belongs to late phase II, 
Period A. 

TF^125, Harappa Culture, 3405 ± 125 
(3505 ± 130) 

Charcoal (mixed with earth) from Trench 
SRG2, Locus AX 33, Layer 9, Depth 2*5 m.. 
Field No. 77. COo was evolved by wet com- 
bustion. The sample belongs to the early 
levels of phase II, Period A. 

TF~136, Harappa Culture, 3915 ± 130 
C4030 ± 135) 

Charcoal (mixed with earth) from Trench 
SRG2, Locus AX 33, Layer 10, Depth 3-0 m.. 
Field No. 78. CO 2 was evolved by wet com- 
bustion. The sample belongs to the late levels 
of phase I, Period A. 

Rojdi, Gujarat, India 

Rojdi (Lat. 2V 51' N., Long. 70" 54' E.) is 
situated on the Bhadar River in Rajkot District. 
The excavations at the site were started by 
P. P. Pandya and later resumed by J. M. 
Nanavati. There has been some controversy 
xegarding the chronological position of Rojdi 
vis-a-^vis Lothal and Rangpur. Radiocarbon 
dates agree with the equation of Lothal IIIB 
with Rojdi IB, as suggested by Nanavati. 

TF~200, Harappa Culture, 3810 ± 110 
(3920 ±115 

Charcoal (mixed with earth) from Trench B/5, 
Locus VII-IX, Layer 3, Depth 65 cm., Field 
No. Mound I/Trench B/5. NaOH pretreatment 
was given. The sample belongs to the sub- 
phase B of Period I, which is comparable to 
Lothal phase IIIB. 

TF~199, Harappa Culture, 3590 ± 100 
(3695 ± 105) 

Charcoal (mixed with earth) from Trench C, 
Pit 2 sealed by Layer 4, Depth 1*75 m.. Field 


No. Mound III/Trench C/4. Visible rootlets 
were hand-picked. NaOH pretreatment was 
also given. The sample belongs to the sub- 
phase B of Period I which is comparable to 
Lothal Phase IIIB. _ 

Utnur, Andhra Pradesh, India 

Utnur (Lat 16" 0' 40" N., Long. 77" 38' E.), 
Mahbubnagar District, is a famous neolithic site 
of the Deccan excavated by Dr. F. R. Allchiii 
in 1957 (Allchin, 1961). His excavations finally 
solved the problem of ash-mounds by connecting 
them with the activity of neolithic man thus 
vindicating Foote’s precocious theories. The 
dates reported below are for the early neolithic 
levels, which are archaeologically little younger 
(Allchin, 1964) than those dated by BM-54 
(Barker and Mackey, 1960). Thus the begin- 
ning of the neolithic culture of Deccan has now 
been firmly put at the close of the third 
millennium B.C. 

TF-168, Neolithic Culture, 3875 ± 110 
(3990, ±115) 

Charcoal (mixed with earth) from Site Ir 
Square D, Layer 5, Depth 75 cm. The sample 
belongs to Period III A (early Neolithic) and is’ 
archaeologically little younger than the levels 
dated by TF-167. 

TF-167, Neolithic Culture, 3890 ± 110 
(4000 ± 115) 

Charcoal (mixed with earth) from Site L 
Square E, Layer 7, Depth 1*40 m. Visible 
rootlets were hand-picked. The sample belongs 
to Period II A (early Neolithic) and is archaeo- 
logically little younger than the levels dated 
by BM-54, 4250 ± 155. 
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LETTERS TO THE EDITOR 


A NEW METHOD FOR THE 

PREPARATION OF QUINHYDRONE 

In' the course of our systematic study of oxida- 
tion of aromatic compounds by persulphate ion, 
we observed that hydroquinone reacts with 
potassium persulphate in aqueous solution with 
ihe separation of the crystals of quinhydrone. 
This led us to suggest a new and simple method 
for the preparation of quinhydrone. This com- 
pound is very greatly used for setting up the 
quinhydrone electrode in potentiometric work 
and is commonly prepared by the oxidation of 
hydroquinone by ferric alum (VogeP), the. yield 
being about 15 gm. from 25 gm. of hydroquinone. 
The quinhydrone obtained by this ferric alum 
method contains traces of iron as impurity. 
However, we find that the method proposed by 
us firstly gives a better yield and secondly the 
product obtained is almost analytically pure. 

Method . — Dissolve 20 gm. of A.R. Potassium 
persulphate in 100 ml. of water at about 60-70°C. 
Add this solution with stirring into a solution 
of 15 gm. of pure hydroquinone in 75 ml. of 
hot water contained in a 500 ml. beaker. The 
precipitation of quinhydrone starts almost 
immediately. Allow the beaker* to stand at room 
temperature for about half an hour, then cool 
it in ice-water for another half an hour which 
helps in the complete separation of quinhydrone 
as green needle-like crystals with a metallic 
lustre. Filter under suction and wash the 
precipitate 3-4 times with cold water. Dry the 
product first by pressing between the folds of 
a filter-paper and then in a desiccator overnight. 
Yield: 13-6 gm.; m.p. of the product obtained: 
i7r c. 

One of the authors (K. C. Khulbe) is grateful 
to C.S.I.R., New Delhi, for the award of a Senior 
Research Fellowship to undertake this work. 

Chemical Laboratories, K. C. Khulbe. 

D.S.B. Govt. College, S. P. Srivastava. 

Naini Tal (U.P.), 

September 9, 1963. 


1. Vogel, A. I., Tc.xi-Bo^k of Pra:tical 07‘ganic 
Chemistry, Third Edition, Longmans, 1959, 
p. 747. 


A NEW METHOD OF PREPARATION 
OF CHLORINE TRIFLUORIDE 
In 1930, Huff and Crug prepared chlorine tri- 
fluoride by the direct reaction between the 
elements.! The present authors have noticed 
the formation of chlorine trifluoride, when a 
mixture of sodium fluoride and sulphurmono- 
chloride is refluxed. A brief communication, 
regarding its preparation is given below. 

A mixture of 20 gm. of sodium fluoride was 
refluxed with about 30 ml. sulphurmonochloride 
at 136° C. for about four hours with continuous 
stirring. The evolved gas was flushed in a 
current of dry nitrogen, condensed in a trap 
cooled by liquid air to a white solid, after passing 
through two traps cooled by freezing mixture. 
This was purified by fractionation to remove 
any sulphur chloride contamination as follows. 
The white product was allowed to evaporate and 
was then flushed by a current of nitrogen 
through traps cooled to — 80^ C., — 121° C. and 
— 176° C. respectively. Most of the substance 
condensed to a white solid in the trap cooled 
at — 120° C. and there was very little deposit 
in the liquid air trap. The white product 
obtained in the —120° C. trap was absorbed in 
alkali. The analysis of this hydrolyzed product 
indicated the presence of chloride, fluoride and 
traces of sulphite. The sulphite was perhaps 
due to traces of sulphur halides present as an 
impurity in the pr'oduct. The ratio of chlorine 
to fluorine in the alkali hydrolysed product was 
found to be 1:3 corresponding to a molecular 
formula for the gaseous product to be CIF 3 as 
shown in Table I. The residue in the reaction 
flask was found to be sulphur, sodium chloride 
and unreacted sodium fluoride and sulphur 
chloride. The yield of the product varied from 
20 to 45% calculated on the basis of sodium 
fluoride used. 

Table I 


No. 

Fluorine in 
gm. atoms 
X103 

Chlorine in 
gm. atoms 
XlO 

F/Cl 

ratio 

Sulphur in 
gm. atoms 
xlO'^ 

1 

7*534 

2*43 

3*1 

0-020 

2 

5*091 

1*654 

3*06 

0-016 

3 

3*119 

0*977 

3*192 

0-112 

4 

4*582 

1*470 

3-117 

• 0-009 


Further evidence for the fluorinating capacity 
of the gas was obtained by the formation of 
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cobalt fluoride arid silver fluoride when the gas 
was passed over the corresponding heated 
metallic chlorides. 

The authors are highly thankful to Prof. A.. R. 
Vasudeva Murthy for his keen interest and 
encouragement. 

Department of Inorganic S. R. Satyanarayana. 

and Physical Chemistry, D. K. Padma. 

Indian Institute of Science, 

Bangalore-12, March 31, 1964. 


K Ruff, O. and Crug, H., Z. anorg, allgem, Chem., 
1930, 190, 270. 


STUDIES ON DEFLUORTDATION OF 
WATER USING SULPHONATED 
GROUNDNUT SHELL CARBON 

It was reported by several workersi‘3 that the 
presence of high fluoride content in drinking 
water in certain districts of Madras State was 
responsible for bone disease known as skeletal 
fluorosis. Various methods were tried by dif- 
ferent workers for* removal of fluorides from 
drinking water.^"" The method described in 
this communication is the same as that adopted 
by Mohanrao and Pillai" with suitable modifi- 
cations . 

Preparation of Ion-Exchange Carbon. — ^Dried 
groundnut shell, Vz' size, was carbonised in a 
low temperature muffle furnace at 300-350° C. 
for 2 hours. Weighed quantity of the carbon 
was then mixed with twice the amount of con- 
centrated sulphuric acid in a beaker. The 
sulphonation was completed by keeping the 
contents' at 100° C. for 5 hours in a thermostati- 
cally controlled oven. After keeping overnight 
the carbon was washed free from excess acid 
(as tested with methyl red solution) in a 
buchner funnel, dried and sieved. The graded 
carbon between 20 and 60 mesh was selected 
for the present work. 

Efficiency of the Carbon as Sulphonic Acid 
Cation-Exchanger. — 20 g. of the material v/as 
supported over a layer of glass wool in a glass - 
percolating column (1" dia. and 12" ht.). 10% 

sodium chloride solution was percolated through 
the carbon bed till the effluent was free from 
acid. It was then washed free from chloride 
ions (as tested with silver nitrate solution). 
0-1% calcium chloride solution was allowed to 
percolate through the bed at the rate of 1 • 5 l./hr. 
and 250 ml. lots of the effluent were collected 
successively and analysed for calcium by titra- 
tion with EDTA using ammonium pyrpur'fite as‘ 
indicator.® 


Table I 

Efficiency of the sulphonated groundnut shell 
carbon in removing calcium from 0-1% 
calcium chloride solution 


Ht. of carbon column =5 .1)" Ra e of filtiation I 5 l./hr. 




Amount of Calcium 



1st C 3 cle 

2hd Cycle 

Lot 

No. 

m: 4 . in 

250 c c. 

mg, in 

250 c.c. 


in the 
effluent 

taken up 
by the 
carbon 

in the 
effluent 

taken up 
by the 
carbon 

(1) 

( 2 ) 

( 3 ) 

(4) 

(5) 

1 

Nil 

124-0 

0-1 

93-9 

2 

0*1 

123-9 

0-2 

93-8 

3 

1*5 

122-5 

0-2 

93-8 

4 

42-0 

82-0 

2-6 

91-4 

5 

99 ‘0 

25-0 

26-4 

67-G 

6 

117-0 

7-0 

64-S 

29-2 

7 

117-0 

7-0 

84-0 

10-0 

8 

120-0 

4-0 

90*0 

4-0 

9 

• • 


91-2 

2-8 

Blank 

124-0 

-- 

94-0 

* • 

Total 
calcium 
taken up 

• • 

495-4 

• • 

00 

o. 


20 g. of the sulphonated carbon removed 
about 490 mg. of calcium, i.e., lib. of carbon 
removed about 28 g. of calcium in terms of 
calcium carbonate. "When the calcium removal 
was negligible, the carbon bed may be regene- 
rated by percolation with 10% sodium chloride 
solution. 

Efficiency of the Carbon in Defluoridation of 
Water, — One per cent, sodium carbonate solution 
was percolated through the carbon bed weigh- 
ing 20 g. and prepared as before tm the effluent 
was alkaline to phenolphthalein. It was then 
washed free from alkali and treated succes- 
sively two or three times with 100 ml. lots of 
1% alum solution rejecting the effluents. The 
bed was then left in contact with another 100 ml. 
portion of the alum solution for 24 hours. The 
bed was washed free of aluminium ions as 
tested with haematoxylin solution. Tap-water 
containing about 2-5p.p.m of fluorides was 
percolated through the carbon bed at the rate 
of 1-2 l./hr. One litre lots of the effluent were 
collected successively and analysed for fluorine 
content by Scott-Sanchis’ method^ (Table II). 
When the fluorine concentration reached the 
toxic level, the bed was regenerated with 
sodiym carbonate and aluip ^olu iop as befoi’e. 
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Table II 

Efficiency of the alum-treated sulphonated 
groundnut shell carbon in removing 
fluorine from tap-water containing 
sodium fluoride 


Ht. of the carbon coloumn ~ 5" Weight = 20 gm. 



Quantity of fluorine in the effluent (in p.p.m.) 

Lot No. 

1st Cycle 

2nd Cycle 

3rd Cycle 

4th Cycle 

(1) 

(2) 

(3) 

(4) 

(5) 

1 

0-1 

0-1 

0-2 

0*2 

2 

0*1 

0*2 

0*2 

0-3 

3 

0-3 

0-4 

0-3 

0*3 

4 

0*5 

0-5 

0*5 

0-5 

5 

0-6 

0-7 

0-6 

0-6 

6 

0-8 

0*9 

0*8 

0-9 

7 

0-9 

0-5 

1-0 

1-0 

8 

1-0 

0-6 

1-2 

1-2 

Blank 

2*6 

2*5 

2-6 

2*5 

Volume of water treated to non-toxic levels of fluorine 
(in litres): -8 8 7 7 


Twenty grams of the carbon could treat about 
7~8 litres of water, i.e., 1 lb, of carbon could 
treat about 35-40 gallons of water (1 cu.ft of 
the material could treat about 782 gallons of 
water) . 

The method described appears simple, 
economical and easily adoptable to rural areas. 
The capacity of carbon in terms of gallonage 
of water treated is high. The fact that the 
technique is as simple as that of ordinary water- 
softening makes the method attractive. 

Department of Water D. Seethapathi Rao. 
Analysis, 

Institute of Preventive Medicine, 

Hyderabad, October 25, 1963. 
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A DIRECT METHOD FOR ESTIMATION 
OF STREPTOMYCIN IN FERMENTOR 
BROTH SAMPLES 

A NUMBER of methods are reported in literature 
for the determination of Streptomycin in culture 
fluids of which the maltol method is widely 
used.i“^'7 For the routine process control ana- 
lysis a quick and simple method has now been 
worked out for a direct determination of 
streptomycin in the fermentor broth samples. 

The removal of proteinaceous matter which 
interferes in the determination was considered 
a prerequisite in this direct determination. 
Among the several deproteinising agents, 
phosphotungstic acid and phosphomolybdic acid 
could not be used as they cause precipitation of 
streptomycin also. Trichloroacetic acid on the 
other hand was found to give a protein-free 
filtrate in which maltol colour could be; 
determined. 

In a series of determinations it was noticed 
that final fermentor samples which contained 
nil or negligible dextrose gave results agreeing 
very closely with the values obtained by standard 
ion-exchange method. However the values 
obtained for fermentor samples of early age 
varied widely from the standard values. This 
was considered to be due to the interference of 
dextrose and reducing sugars in the broth, which 
on heating with alkali are known to give enolic 
products. The extent of such interference was 
then investigated by running maltol assay with 
standard dextrose solutions at varying concen- 
trations from 0-1 to 0*375%, corresponding to 
the normal dextrose concentrations in diluted 
broth fluids used in the assay, and by adding 
known amounts of dextrose in the concentration 
ranges 0*1-0 *30% to standard streptomycin 
■solution. The dextrose interference is additive 
and constant in the ranges reported (Graph 1). 

The values in the direct determination agreed 
with the values by standard ion- exchange method 
after correcting for dextrose (Table I). 

Table I 


SI. 

No. 

Dextrose 

/o 

Streptomycin by 
direct method (after 
correction for resid ual 
dextrose) jot/ml. 

Streptomycin 

by 

ion- exchange 
filml. 

1 

3-16 

4500 

4500 

2 

Nil 

8015 

7950 

3 

1-0 

7800 

7900 

4 

2-67 

2810 

2850 

5 

3-1 

4250 

4350 

6 

Nil 

6300 

6322 

7 

2-82 

2350 

‘2300 

8 

3-34 

3820 

3900 

9 

Nil 

7800 

7900 

10 

3-05 

5450 

6550 
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The procedure for' estimation of Streptomycin 
culture fluids is as follows : 

The broth sample (96 ml.) is acidified with 
trichloroacetic acid solution (lgm./ml.) (4 ml.) 
(pH 2) and filtered. The filtrate is centrifuged 
and the clear solution is taken for assay. The 
centrifuged broth is diluted (1 : 10). 

To 5 ml. of the broth sample is added sodium 
hydroxide (2 ml. 2N) immediately followed by 
4 ml. of ferric reagent (2% ferric ammonium 
sulphate in 1*3 N Sulphuric acid) (Blank). 

5 ml. of the broth sample and 2 ml. of sodium 
hydroxide are heated on a boiling water'-bath 
for 3 minutes, the solution cooled to room 
temperature and ferric reagent (4 ml.) added 
(Test). The colour is determined against blank 
set to zero on the Klett Summerson Colorimeter 
(Filter 54). A standard Streptomycin solution 
(500 At/ml.) is also run simultaneously. 

From the dextrose concentration of the test 
sample correction factor is determined from 
Graph L From the corrected Klett reading and 
the reading for standard Streptomycin, the 
Streptomycin content in the test sample is 
calculated. 



6RAPH-I 

The validity of the modified method was 
checked by adding known amounts of Strepto- 
mycin to the culture filtrates and determining 
Streptomycin content before and after addition. 


Table II 

Increment analysis 


SI. 

No. 

Calculated value 
Streptomycin 
/i/ml. 

Streptomycin by 
direct method 
/i/ml. 

Deviation 

>0 

1 

3460 

3360 

-2-9 

2 

4820 

4720 

-2-1 

3 

6500 

5600 

+ 1-8 

4 

4600 

4350 

-1*9 

5 

6260 

6300 

•fO'8 


In the above determination the following points 
require special mention. The blanks have to be 
run with the corresponding fermentor samples 
to avoid fluctuations that may arise due to 
differences in the colour ""of the broth. The 
heating for maltol development is done for 
exactly 3 minutes as longer heating causes lower 
values, due to further decomposition of maltol.® 
The final samples of fermentor broth r'equire 
no dextrose correction as at levels lower than 
0*5%, the interference is negligible. This simple 
method eliminates the more time-consuming 
process of ion-exchange absorption and sub- 
sequent elution and can be completed in com- 
peuratively shorter time. In an analysis of over 
100 fermentor samples of various ages and of 
different potencies in the range 2,000 /i/ml. to 
9,000 /i/ml. the mean deviation between the 
values by this modified method and the standard 
ion-exchange method, was found to be dz 1*69%. 
Plant Laboratory, K. M. Desai. 

Streptomycin Plant, N. Narasimhachari. 

Hindustan Antibiotics Ltd., G. Ramana Rao. 
Pimpri, November 14, 1963. 
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SALT-PSEUDOMORPHS IN SHALES OF 
JODHPUR FORMATION 

In the course of mapping the red-beds around 
Sonia (26° 44' : 73° 44'), Bilara tehsil, Rajasthan, 
during early 1959, 'the senior author and 
Sri. V. S. Depurai discovered a twenty-five-foot 
thick purple coloured shale bed with salt- 
pseudomorphs in the basal part. This bed is 
interbedded with the red sandstone, chert and 
purple clays of the Jodhpur Formation* formerly 
called the ‘Vindhyans’. The bed is exposed in the 
isolated hills lying north of spot height 1,276 feet 
in a stretch of 12 miles. It has now been traced 
on the Sankla-ki-dhani (26° 34' : 73° 37') scarp 
for nearly 16 miles in this scarp with the salt- 
pseudomorphs at the base. It may now be 
classified as a ‘^member'' within the Jodhpur 
Formation^ as sfeowu in Tpbl# Jr 
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Table I 

Bilara Formaiio7i Light grey to dark grey limestones 
(125 feet) and cherty limestones 

Older Palaeozoic (?) 

'—Unconforniity 

Pink. to dark brown, ferruginous 
sandstone and grit — 100 feet. 
Red sandstones, purple clays 
with variegated argillaceous 
sandstones topped by bands of 
white and pirik chert — 100 feet. 
Purple shales with salt-pseudo- 
morphs in the basal five-foot 
sequence, and interbedded thin 
sandstones — 25 feet. 

Red and pink, current-bedded, 
sometimes oolitic sandstones, 
grits and conglon.erates~-125 
feet. 

—Unconformity 

Basement Pink and greyish-white granite 


The salt-pseudomorphs occur as cubic casts 
on the top of many thin laminae of the shales. 
Sometimes only three edges of the cube are 
preserved giving rise to a prominent three-rayed 
form-. The maximum development of the salt- 
pseudomorphs, varying in size from one to two 
millimeter square, is observed at the base of 
the salt-pseudomorph horizon (Fig, 1). In the 
upper portion of the horizon only few but well- 
developed casts (as big as 1 to 11/2 cm. square) 
are seen (Fig. 2). 



PIGS. 1-2 


Sir Cyril Fox correlated the r'ed-beds of 
Pokaran (belonging to Jodhpur Formation) with 
the purple Sandstone of -the Salt Kange on the 
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lithological analogy .2 The discovery of salt- 
pseudomorph shales associated with purple 
sandstones in western Rajasthan is another 
evidence for such a correlation. Similar salt^ 
pseudomorphs have also been reported from 
eastern Rajasthan 3 

O.N.G. Commission, B. P. Shrivastava. 

Dehra Dun, S. Srinivasan. 

October 22, 1963. ” 


* The rock stratigraphic name given to the red-beds of 
western Rajasthan (earlier called ‘Vindhyans’) by ONGC 
geologists. 

1. Depura, V. S. and Shrivastava, B. P., Unpublished 

ONGC Report, 1959. 

2. Pascoe Edwin, Manual of Geology of hidia and 

Biirmah^ Vol. II, Govt, of India Press, Calcutta, 
1959, p. 551. 

3. Misra, R. C. and Awasthi, N., “First note on the 

sedimentary structures from the Upper Vindhyans 
of ■ Maihar-Rewa area, M.P.,” Froc, Ind» Sci. 
Congr. (late abstracts j, 1961. 


TRANSGRESSING MARINE BEACH IN 
CUDDAPAH BASIN, SOUTH OF 
KARNOOL, A.P. 

The first detailed account of the geology of 
Cuddapah basin was given by W. Kingi (1872) 
in his Memoir on Cuddapah basin. LaterJ- on 
Dr. M. S. Krishnan^ has given a description of 
the geology of Veldurthi area, while describing 
the iron ores of Ramalla Kota. The Sedimen- 
tary Petrographic studies on the Gulcheru 
Conglomerates which form the basal beds of 
the Lower Cuddapah basin have been carried 
out to study the nature of their . sedimentation 
in the Cuddapah Basin. About 250 square miles 
south of Kurnool Town in GTS Topo Sheet 
Nos. 57 E/14 and 1/2 were mapped on 1" 1 mile 

scale. The Gulcheru Conglomerate bed runs 
roughly N-S with an average thickness of about 
15 ft. At ten locations along the outcrop, the 
intercepts of the individual pebbles in the 
Conglomerate were measured and the size and 
flatness ratio were calculated and given in 
Table I. 

The pebbles in the Conglomerate are mostly 
of Quartz and so the Conglomerate may be 
called, according to Pettijohn,^ Oligomictic. 
The maximum pebble size is 5*40 at location I 
and the minimum 1*80 at location IV. It can 
be seen from Table I that there is a fairly 
good correlation between thickness of the 
Conglomerate bed and the mean size of the 
pebbles, which increases with the thickness of 
the bed. The pebbles have a sorting coefflcient 
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Table I 

Parameters of the Gulcheru Conglomerate 


Lcca- 

tion 

Thick- 
ness of 
bed in 
feet 

Average 

size 

in 

cm?. 

Sorting 

Co- 

efficient 

Flatness ratio 

50 

Percentile 

85 

Percentile 

I. 

30 

5-40 

1-48 

2-20 

3*0 

11. 

15 

2*45 

1-27 

3*86 

4*9 

III. 

20 

4*50 

1-63 

2*99 

4-5 

IV. 

8 

1*80 

1-28 

3*78 

5*6 

V. 

10 

1*90 

1.35 

2-4CJ 

3*6 

VI. 

18 

2-85 

1-49 

3-27 

4*2 

VIT. 

15 

2-.50 

1-80 

3-23 

4*4 

VIII. 

20 

3-55 

1-40 

2*87 

3*8 

IX. 

10 

2*20 

1-35 

2*61 

3*7 

X. 

20 

3*45 

1-32 

3«13 

4*1 

Average 

16-C 

3-06 

1-39 

3-04 

4-18 


(Sq) below 2-5 and according to Trask^ well- 
sorted marine sediments have values of Sq less 
than 2*5. According to Pettijohn^ the marine 
pebbles are flat having a flatness ratio over 2-3. 
It can be seen that in all the ten locations the 
85 percentile is more than 2*3. The flatness 
ratio is minimum (3*0) at location I where the 
bed has maximum thickness, whereas it is 
maximum (5*6) at location IV where the 
thickness of the bed is minimum. These 
characteristics definitely indicate that the 
pebbles 'must have been formed on a trans- 
gressing Marine beach. 

The author* is thankful to Dr. S. Balakrishnan, 
Head of Geology Department, Osmania Uni- 
versity, for his encouragiement and valuable 
suggestions. 

Geology Department, B. E. Vijayam. 

Osmania University, 

Hyderabad-7, November 29, 1963. 
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ON THE OCCURRENCE OF GLOBO-^ 
TRUNCANA IN ARIYALUR STAGE 
OF TRICHINOPOLY CRETACEOUS, 
SOUTPI INDIA* 

The note records for the first time the occur- 
rence of Globotruncana lapparenti tricarinata 
(Quefeau) from the Ariyalur stage of the 
"Cretaceous formations of Trichinopoly, Madras. 
F’oraminifera and Ostracoda have been reported 


from the Gryphoea beds of Maestrichtian age by 
earlier workers of which a review is given by 
Rama Rao.i The occurrence of Globotruncana 
sp. from these beds has also been noted by 
Sastry, Sastri and Tripathi.2 The present 
record is from beds which occupy stratigraphi- 
cally a lower horizon than the Orbitozd-bearing, 
Maestrichtian beds exposed east of Ariyalur. 
About 130 metres thick unfossiliferous sands 
and clays with intercalations of thin, poorly 
fossiliferous beds (no foraminifera have been 
found in these beds) separate the Orbitoid- 
bearing beds from the^ Globotruncana lapparenti 
tricarinata-hearing beds. Typical foraminiferal 
species of Maestrichtian age like Lepidorbitoides 
inornata, L. blanfordi, Orbitocyclina ariyalu-- 
rensis and Siderolites calcitropoides found in the 
former are absent in the underlying and Globo- 
truncana lapparenti tricarinata beds. 

The samples were collected by the authors 
during 1963, north of Ai'iyalur, in a nala section 
0*5 km. east of Sadaiyakkanapatti (11° 10': 

79*" 03' 30"). The outcrop consists of about 
five metres thick fossiliferous, cream-coloured, 
gritty sandstone with subordinate buff ciays. 
The samples have yielded the following 
Foraminifera and Ostracoda : 

Foraminifera 
Anomalina sp. 

Cibioides sp. 

Frondicularia goldfusi Reuss. 

Globotruncana lapparenti tricarinata (Quereau ) 
Globotruncana cf. lapparenti lapparenti 
Brotzen 

Globotruncana sp. A. (double-keeled) 
Globotruncana sp. B. (single-keeled) 
Gumbelina globulosa (Ehrenberg) 

Guttulina trigonula (Reuss) 

Gyroidina sp. 

Marginulina sp. 

Nodosaria affinis Reuss 
Nodosaria sp. 

Quinqueloculina sp. 

Robulus sp. 

Spiroplectammina sp. 

Texiularia sp. 

Vaginulina sp. A 
Vaginulina sp. B 

Ostracoda 
Bairdia sp. 

Bairdopillata sp. 

The occurrence of Globotruncana lapparenti 
tricarinata and G. cf. lapparenti lapparenti in 
these beds and their stratigraphically a lower 


276 

position from that of the Orhitoid-hearing beds, 
indicate a Campanian age to them. A detailed 
account will be published elsewhere. 

Central Palaeontological M. V. A. Sastry. 

Laboratories, V. D. Mamgain. 

Geol. Surv. India, B. R. Jagannatha Rao. 

Calcutta., February 19, 1964, 


* Published with the kind permission of the Director- 
General, Geological Survey of India. 

1. Rama Rao, L., Proc^ Ind. Acad. Sci.^ 1956. 44 B, 

No. 4, 

2. Sastry, M. V. A., Sastri, V. V. and Tiipathi, C., 

Geol. Surv. Ind, Progress Re-port for 1955 
(Unpublished). 


A NEW RECORD OF ANGIOSPERMIC 
LEAF IMPRESSIONS FROM THE GARO 
HILLS, ASSAM 

Last year Mr, S. K. Borooah, Director of 
Geology and Mining, Assam, gave Dr. M. N. 
Bose of our Institute a small collection of leaf 
impr'essions made by Shri R. Quddus from 
Nangalbibra (25^ 27' N.; 90° 42' E.) in the Garo 
Hills district of Assam. They were collected 
from the Tura sandstone of the West Darang- 
giri coalfield in Garo Hills, quite close to the 
proposed site of thermal plant at Nangalbibra. 
Dr. Bose has very kindly passed on the material 
to me for examination. 



FIG. 1 


Unfortunately the preservation of the leaf 
ipipressions is npt very good and alm9St all of 


[ Current 
Science 

them are incomplete. However, it is possible 
to recognize amongst them the basal parts of 
the leaves of Neolitsea sahnii and leaflets of 
Bomhacites orientalis which I had ’ described 
earlier (Lakhanpal, 1954) from Damalgiri 
(25° 32' N.; 90° 7' E.), another locality in the 
Garo Hills, a few miles north-west of Nangal- 
bibra. Besides, there are two leaflets possibly of 
a legume and an incomplete leaf impression of 
a Poenix-like palm (Fig. 1) which couy be 
referred to the genus phoenioUes. 

This collection as well as the specimens, 
already described from Damalgiri very strongly 
suggest that a thorough search in the Garo Hills 
may reveal quite a sizeable early Tertiary flora 
which would throw considerable light on the 
phytogeography and palaeoecology of this region. 

Birbal Sahni Institute of R. N. Lakhanpal. 

Palseobotany, 

Lucknow, March 19, 1964. 


1. Lakhanpal, R. N., Palceohotanist ^ 1954, 3, 27. 


EFFECT OF INSULIN ON THE AMINO 
NITROGEN CONTENT OF FREE 

AMINO-ACIDS IN THE BLOOD AND 
FOOT OF MERETRIX CASTA 
(CHEMNITZ) 

In a previous paper, one of us^ communicated 
the results of experiments relating to the effect 
of insulin on the carbohydrate metabolism of 
Meretrix casta (Chemnitz). 

The present account deals with the effect of 
insulin injection on the amino nitrogen content 
of the free amino-acids in the blood and foot 
of Meretrix casta (Chemnitz). Observations 
show that, following the injection of insulin, 
the amino nitrogen of the free amino-acids of 
blood shows a fall and this is accompanied by 
a corresponding rise in that of the free amino- 
acids of foot. 

Standard doses of 1 unit of insulin/ 5 gm. body 
weight were injected. Controls were maintained 
for each experiment. Distilled water equal in 
volume to that of insulin used in the experi- 
ments, was injected into the control specimens. 
After insulin treatment a known volume of 
blood and a known weight of foot were taken 
at successive intervals of 0*5, 1-0, 1*5, 2*0 and 
2*5 hours. Amino nitrogen estimations were 
carried out as described by Hawk et al.^ The 
results are giveir in Table I and plotted in 
Figs. 1 and 2r 
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Table I 

Amino nitrogen after insulin injection in the free amino-acids of blood and foot of 

Meretrlx casta (Chemnitz) 


Tissue 

Time in 
hours 

0 

0*5 

DO 

1-5 

2-0 

2-5 

Blood mgm./lOO ml. .. 

Control 

Experimental 

14*50 

14-23 

12-52 

15*94 

9*22 

16-37 

6-07 

16-25 

9-68 

14-65 

14-17 

Foot mgm./lOO gm. 
(wet weight) 

Control .. 
Experimental 

107*12 

107-85 

111-88 

107-51 

113-90 

107-56 

116-00 

107-97 

113-58 

106-58 

106-10 


3 
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FIGS. l”-2. Fig. 1. Effect of insulin on the amino 
nitrogen content of free amiuo- acids in the blood of 
Meretrix casta. Fig. 2. Effect of insulin on the amino 
nitrogen content of free amino-acids in the foot of 
Aferetrix casta. 

Figure 1 shows the effect of insulin on the 
amino nitrogen of the free amino-acids of blood 
and Fig. 2 shows that of the foot. The amino 
nitrogen of the free amino-acids of the blood 
shows a decline which lasts for 1-5 hours. The 
declining phase is followed by a recovery phase. 
At the end of 2*5 hours, the amino nitrogen 
content of the free amino-acids of blood recovers 
almost to the normal value. Regarding the free 
amino-acids of foot, the amino nitrogen content 
increases after injection. Till 1*5 hours, there 
is an increase and then a fall towards normal 
value. Figures 1-2 show the striking parallel 


between the fall and recovery of the amino 
nitrogen of the free amino-acids of the blood 
on the one hand, and the increase and fall of 
that of the foot free amino-acids on the other. 

What is known so far regarding the effect of 
insulin on free amino-acid in tissues is from 
experiments on dogs and particularly from 
experiments using the r'at diaphragm. Lot- 
.speich^ found that the amino-acids which leave 
the plasma in insulin-treated dogs do so in just 
the proportion in which they occur in protein 
of the muscle. It has been conclusively shown 
that insulin could promote amino -acid incorpo- 
ration into proteins. But all the work so fac 
has been done on warm-blooded animals and 
none on invertebrates. 

One of the authors'*- in a previous paper sug- 
gested that the foot of the clam, Meretrix, might 
be a stable store in carbohydrate metabolism. 
The present account would show that the foot 
has an important role in metabolism. The rise^ 
in amino nitrogen of the free amino-acids in 
the foot would indicate that the potential of 
the metabolic pool in the foot increases when 
amino nitrogen in blood decreases. Whether 
the increase in amino nitrogen would indicate 
increased incorporation of the amino-acids into 
peptides of the foot is not known. Further 
work is in progress. 

Our thanks are due to Prof. R. 'V.* Seshaiya, 
Director, for suggesting the problem and for 
guidance and instruction. 

XJ.G.C. Centre for S. Kasinathan. 

Marine Biology, S. R. Vijayaraghavan. 
Porto Novo, December 19, 1963. 
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ON THE DEVELOPMENT OF 
FREE-LIVING STAGES OF 
AMIDOSTOMUM SKRJABINI-- 
A PATHOGENIC NEMATODE IN 
DOMESTIC DUCK 

In AmidostoTmim Railliet and Henry, 1909, the 
type species A. anseris (Zeder, 1800) is one of 
the important pathogenic nematodes parasitic 
in domestic geese and to some extent in domestic 
duck. The Indian domestic duck, Anas platyr-^ 
hynchos domesticus^ has recently been reported 
to harbour an infection with A. skrjabini 
Boulenger, 1926, known from various species of 
ducks (Dubey, 1963i). Like other species in this 
genus, its adult stage lives inside the horny 
lining of the gizzard. It was studied for its 
development of eggs, laid by females and 
present in cloacal samples, through the free- 
living stages to the infective form. Female 
worms, after extraction, were left for oviposi- 
tion in small petri dish with small amount of 
water which was changed twice a day. The 
larval development, followed in laboratory 
culture through its first, second and infective 
or preparasitic stages, was recorded. For study, 
the larvae were transferred to a drop of water 
on a slide covered with cover-glass and killed 
with gentle heat. Living larvae were also 
stained with Janus green and Neutral red. 
Camera lucida drawings were made of tb.e 
developmental stages in eggs and larvae. 

Ova, measuring 73-81 m in length and 40-48 
in width, ovoid in shape, with thin transparent 
shell, 8-celled at the time of laying but 16 or 
32-celled when present in faeces, assumed multi- 
celled form as an irregular mass (gastrula 
stage) in 4-5 hours, a tadpole form in 
10-12 hours and reached the fully embryonated 
stage in 15-17 hours (Fig. 1). Hatching started 
after 20 hours. Larva wriggled out through a 



FIG. 1 
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small opening formed at the weaker spot on 
the shell. 

Freshly hatched larva long, filiform, with a 
more tapering posterior end, measuring 529- 
540 At in length and 13-15 in width. Cuticle 
unstriated. Mouth, with a circumoral pi'o- 
minence, leading into a small cylindrical buccal 
capsule continuing into the rhabditiform 
oesophagus of 120-127 in length ; intestine full 
of dark food granules. Tail, 77-81 At in length, 
showed a minute swelling behind its tip, 
Circum-oesophageal nerve-ring, situated at 
90-100 At from the anterior end, with a group 
of nuclei and cells representing the ganglia. 
Excretory pore 40/^ distance behind the nerve- 
ring. Genital primordium elongated in form 
and at 280-296 At distance from the anterior end 



First eedysis occurred on the third day after- 
laying of the eggs. The second-stage larva, 
still inside its old cuticle (Fig. 2, b), had a 
shape similar to that of the first stage. On 
shedding of the old cuticle, which invariably 
exhibited an inflation at its tip, the larva became 
actively motile and measured 552-585 in length 
and 13-15 m in width with its oesophagus 
150-200 long. The genital primordium, shifted 
comparatively posteriorly, lay at 307-337 
distance from anterior end. The tail, without 
showing any increase in size, exhibited a promi- 
nent constriction behind its tip (Fig- 2, c) . 

The second eedysis was reached, after 4th day 
of the egg-laying but in some forms it took five 
days, The larvae showed charagteristically two 
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cuticles, older cuticular sheath being tightly 
fitted all round. Its separation, however, was 
apparent on application of gentle heat to the 
slide. The infective or preparasitic stage 
measured 600-648 m in length and 12-13 ju in 
breadth. Oesophagus, thin and long, without 
a bulb, measured 207-222 m with the nerve-ring 
lying at 127-148 distance from the anterior 
end. The genital rudiment had further shifted 
posteriorly so as to iie 351-377 distance from 
the anterior end. Tail char'acters were similar 
to those in the second stage (Fig. 2, d) but 
with a slight inflation at the posterior end of 
the sheath. The infective stage, in the labo- 
ratory culture, was found to live for as long as 
thirteen days. 

The data on the rearing studies, presented 
herein, show a few salient variations from 
similar observations recorded in respect of 
A, anseris. As cited by Lapage^ (1962), Kobulej- 
(1956) who had studied embryonic and post- 
embryonic development in that species had 
stated that the entire development to the infec- 
tive larval stage occurred inside the egg and 
that the third larval stage was enclosed by the 
two skins, i.e,, the first and second ecdyses took 
place within the egg shell and the infective 
larveeif survived from three to four weeks 
(Kobulej, 1956). In our material, the first 
ecdysis occurred outside. Accordingly, the 
infective stage had only one sheath, that of the 
second moulting, and in the laboratory survived 
for thirteen days, i.e., nearly two weeks. 
Parasitological Unit, B. P. Pande. 

Livestock Research Station, B. B. Bhatia. 

Mathura (U.P.), J, P. Dubey. 

November 21, 1963. 
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CYTOLOGY OF 

FLAGELLARIA INDICA LINN. 
Plagellariace.® are a small family comprising 
of about eight species under three genera, 
namely, Joinvillea Gaud., Flagellaria Linn, and 
Hanguana Blume (= Susum Blume), the last 
one being monotypic (Backer, 1951). They are 
(Confined to the tropics of the Old World and 
Flagellaria indica is the only species reported 
from India! (Hooker et al, 1892). The members 
of this family have escaped the attention of 
the cytologists, apparently due to the paucity 
of material. Consequently, the present paper 


is the first contribution to the cytology of the 
family. 

Observations on somatic chromosomes were 
made from root-tip cells for which suckers from 
plants growing wild in Changail, Howrah 
District (W. Bengal), were grown in pots. Root 
tips were pretreated for 2-3 hours at 10° C. in 
saturated solution of paradichlorobenzene, fixed 
in acetic alcohol (1:3) to which was added a 
trace of ferric acetate and stored in a refrige- 
rator for 3-4 days. .They were then heated in 
a mixture of 2% aceto-orcein and N HCl (9:1) 
and kept in that mixture for about an hour. 
Squashing was done in 1% aceto-orcein. For 
melotic studies flower-buds from plants growing 
in the field were fixed in propionic alcohol 
(1:3) and the microsporcytes were smeared in 
propiono-carmine. Voucher specimens (Bennet, 
272) have been deposited in the Central National 
Herbarium, Calcutta. 

The diploid chromosome number is 38 (Fig. 1;. 
The chromosomes are medium to small in size. 



Figs. 1-6. Fig. l. Somatic chromosomes {2n — '38). 
Fig. 2. Diakinesis (5»<5 = 19). Fig. 3. Metaphase I = 

Fig. 4. Normal pollen grain. Fig. 5. ‘Giant’ pollen grain.* 
Fig. 6. Giant pollen grain constricted in tlte midcllo. 
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Depending on their morphology, they can 
broadly be classified as follows : (1) A pair of 
medium-sized chromosomes,' each having a sub- 
median constriction and a satellite at the end 
of the short aim. (2) A pair of medium-sized 
chromosomes, each having two constrictions, 
primary and secondary, one nearly median and 
the other nearly submedian in position. (3) A 
pair of medium-sized chromosomes with sub- 
median constrictions. (4) Thirteen pairs of 
comparatively small chromosomes with nearly 
submedian constrictions. (5) Three pairs of com- 
paratively small chromosomes with median 
constrictions. 

During diakinesis and Metaphase I 19 bivalents 
are noticed (Figs. 2 and 3). Anaphase I is nor- 
mal and cytokinesis does not follow the first divi- 
sion. Distribution of chromosomes at Anaphase II 
is also regular. The division of the microspore 
mother cells is of the simultaneous type. This 
type of division of the mother cells, although 
not quite prevalent in the monocotyledons, lias 
been reported in Iridaceae, Taccaceae, Juncaceae 
and Dioscoreaceae and in' several genera of 
Liliaceae, Palmae and Orchidaceae (see Mahesh- 
wari, 1950, p. 45). Occasionally, after the 
completion of the second division, two of the 
nuclei fuse together resulting in triads. The 
large microspores thus formed give rise to ‘giant’ 
pollen grains. The percentage of giant pollen 
grains produced is 0-7 and they measure 30*7 ft 
by 25*9 M (Fig. 5), while in the normal ones the 
diameter is 20-1/t (Fig. 4). Rarely the giant 
pollen grains are constricted in the middle 
(Fig. 6), The fertility of the pollen grains, as 
ascertained by their stainability with acetc- 
carmine, is 93*6%. They are 1-ulcerate and are 
shed in 2-celled condition. 

It is of interest to note that according to 
Erdtman (1952, p. 180) Hanguana malaya^ia 
differs from Flagellaria and Joinvillea both in 
pollen morphology and epidermal structure and 
should probably not be referred to Flagel- 
lariaceae. A comparative study of the cytology 
and embryology of Hanguana malayana whtli 
other members of the family is likely to throw 
more light on this problem. 

Grateful thanks are due to Rev. Father 
H. Santapau and Dr. S. K, Mukerjee for their 
interest in this investigation, and to Shri S. S. R. 
Bennet for his help in the collection of material. 

Botanical Survey of India, B. V. Shetty.* 
Calcutta, January 22, 1964. K. Subramanyam. 


♦ Present address : Botanical Svirvey of India, 63-Rajpar 
Road, Dehra Dun, U.P. 
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A CONTRIBUTION TO THE 
EMBRYOLOGY OF 
RONDELETIA AMOENA HEMSL. 
Earlier embryological studies in Rubiaceae 
include contributions made by Schleiden(1837), 
Lloyd (1902), Schnarf (1931) , Fagerland (1936 a, 
1936 b, 1937), Raghavan and Rangaswamy (1941), 
Raghavan and Srinivasan (1941), Raman (1954), 
Venkateswaralu and Rajeswara Rao (1954), 
Farooq (1958, 1960), Ganapathy (1956 a, b), 
Shivaramiah and Ganapathy (1961) and 
Gopinath and Chennaveeraiah (1961). 

The genus Rondeletia Linn, belongs to the 
subfamily Cinchonoideae, tribe Rondeleiiece 
(Willis, 1960) because of its multiovulate condi- 
tion. This genus remains embryologically un- 
investigated so far. Our material was collected 
in the Indian Botanical Gardens, Ootacamund. 

The inflorescence is cymose with pentamerous, 
bisexual, actinomorphic, epigynous flowers. The. 
ovary is bicarpellary, bilocular, with numerous, 
hemianatropous ovules on aln axile placenta 
(Fig. 1). 



Figs. I-IO. Fig. 1. L.S. of young flower-bud, x 60. 
Pig. 2. Portion of anther wall showing fibrillar endo- 
thecium, X 1,200. Figs, 3-4. Tetrahedral and decussate 
airangemert of microspores, X 1,500. Fig. 5. Two- 
celled pollen grain, x 1,500. Fir. 6. L s. of ovule 
showing bypodermal arches porial cell, X 1,200. Fig. 7. 
Linear tatiad of megaspores, X 1,200. Figs. 8-9. Two 
and four nucleate embiyo-sac, X 1,500. Fig. 10. Eight* 
nucleate embryo-sac, X 1,500. 
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The anther is four-lobed ; in each of these 
lobes is a group of microspore mother cells 
surrounded by the tapetum, middle layer, endo- 
thecium and epidermis. The tapetal cells are 
glandular and uninucleate throughout. At 
maturity, endothecium exhibits usual fibrillar 
thickenings (Fig. 2). The microspores are 
tetrahedral but occasionally decussate in arrange- 
ment (Figs. 3 and ^4). Pollen grains are 
triporate, having a smooth exine and a thin 
intine. The mature pollen grains are two-celled 
(Fig. 5). 

The ovules are tenuinucellate and unitegmic. 
A single hypodermal archesporial cell directly 
function^ as the megaspore mother cell (Fig. 6). 
At this stage of development, the integument 
shows distinct growth over the nucellus. The 
nucellus consists of 5 cells as in Knoxia 
corymbosa Willd. and conforms to the ‘primitive 
Phyllis type’ (Fagerlind, 1937). The megaspore 
mother cell by meiotic divisions gives rise to a 
linear tetrad of megaspores (Fig. 7). The 
occurrence of linear tetrad of megaspores 
appears to be usual in the majority of the mem- 
bers of the family, although T-shaped tetrads 
occur in Oldenlandia corymbosa Linn. (Farooq, 
1958). The upper three megaspores degenerate, 
while the nucleus of the functioning megaspore 
by three successive divisions develops into an 
eight-nucleate embryo-sac of the Polygonum type 
(Figs. 8-10). The antipodals are three-celled. 
It is interesting to note that the embryo-sac. 
becomes filled with starch grains at its chalazal 
end even at the four-nucleate stage. Subse- 
quently, starch grains become scanty at the 
antipodals and show a gradual migration and 
concentration around the egg apparatus and 
polars. The synergids are neither hooked nor 
beaked. 

Our thanks are due to Prof. S. Shamanna for 
guidance and to Rev. Fr. E. D’Souza, S.J., 
Principal, St. Joseph’s College, Bangalore, for 
encouragement. 

Dept, of Botany, G. Shivaramiah. 

St. Joseph s College, Ramesh Chandra Dutt. 
Bangalore, March 2, 1964. 
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PIGMENT CHARACTERISTICS OF 
ANTIBIOTIC-RESISTANT STRAINS OF 
A BLUE-GREEN ALGA 
In a previous paper t the effect of streptomycin 
on the growth and pigmentation of a unicellular 
blue-green alga, generally known as Anacystis 
nidulans (Myers’ strain, in pure bacteria-free 
culture) and the production of strains of this 
alga which are resistant to high concentrations 
of streptomycin and penicillin, was described. 
The object of this paper is to record 'the pig- 
ment characteristics of these strains after their 
repeated subculture in the presence of the 
antibiotic and to compare them with those of 
the untreated wild strain. 

The strains used were those resistant to 
20 mg. streptomycin sulphate/ 100 ml. and 2-0 mg. 
benzylpenicillin (sodium salt)/ 100 ml. Both had 
been subcultured in the respective medium at 
least ten times. The general techniques of 
producing and maintaining these strains and 
details of the culture methods have been pre- 
viously described .! ’2 

In preparation for experiments the cells were 
harvested by centrifuging the cultures at 
2,500 r.p.m. for 30 minutes, washed once in water 
and re-centrifuged. Pigments of one aliquot 
were extracted by suspending the cells twice in 
80% aqueous acetone, centrifuging, pooling the 
supernates and. making them up to 25 ml. 
Pigments of another aliquot were examined in 
aqueous extracts obtained in the following- 
manner. The cells were suspended in 10 ml. of 
distilled water, transferred to a strong-walled 
stainless steel container and broken in a French 
Pres^ by applying a pressure of 5,000 Ib./square 
inch. The suspension was then centrifuged at 
about 4,500 r.p.m. for 45 minutes and the super- 
natant made up to 25 ml. Absorption spectra 
of the pigment extracts were determined in a 
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Unicam S.P. 500 Spectrophotometer using 1-cm. 
cuvettes. 

The results obtained are shown in Fig. 1 
(acetone extracts) and Fig. 2 (aqueous extracts) . 
In acetone extracts there are two major absorp- 
tion peaks: (1) at 430-35 m/^ in untreated 
control strain, at 450 m/>t in streptomycin- 
resistant strain and at 430 in penicillin- 
resistant strain, and (2) at 663 m/i in all the 
three strains. The first peak is believed to be 
'due to both chlorophyll-a and carotenoids and 
is highest in the untreated strain and lowest 
in the penicillin-resistant strain. The second 
peak (at 663 m^) is due to chlorophyll-a and is 
highest in the penicillin-resistant strain and 
lowest in the streptomycin-resistant strain. This 
effect was also reflected in the visible appea- 
rance of the cultures : the penicillin-resistant 
strain looked bright bluish-green in contrast to 
the streptomycin-resistant strain which was 
somewhat bleached and had a yellowish-brown 
tinge. 


0 -! 



Fig. 1. Absorption spectra of acetone extracts of 
approximately equal cell lengths (corresponding to 
15 X 10® cells from untreated control strain) of 7-day 
old cultures of the antibiotic- resistant strains. 

• • 20 mg. streptomycin/100 ml.-resi,tant strain. 

^ ^ 2*0 mg. pencillin/100 ml.-resistant strain. 

O O Untreated control strain. 
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Three maxima were revealed in the aqueous 
extracts: (1) at 440 m/x ; (2) at 6 18-20 iw and 
(3) at 675-77 nw. Of these the one at 618-20 m.tt 
is due to phycocyanin absorption and is most 
pronounced in the penicilUn-resistanl strain and 
feeble in the streptomycin-resistant strain. 



wavelength (mn) 


FIG. 2. Absorption spectia of aqueon.s extracts of 
approximately equal cell lengths (corresponding to 
45 X 10® cells from untreated conliol .drain) of 7’da)' 
oU cultures of the antildotic-resisbint .^tniins. (Points as 
in Fig. 1.) 

This work; was carried out in the Departmout 
of Botany, Westfield College, University of 
London, during the tenure of a Commonwealth 
Scholarship. I am extremely indebted to Profes- 
sor G. E. Fogg for his kind interest and 
encouragement. 

Department of Botany, H. D. Kumah. 

University of Gorakhpur, 

Gorakhpur, November 20, 1963. 


1. Kumar. IT.D., /. ex/>. ZjV., 1964 (accepted for 
publication). 

2 — , Ph.D, Thesis ^ University of l^ondon, 1063. 
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FUSARIUM ROT OF TAROI [LUFFA 
CYLINDRICA (LINN.) M. ROSM] 
Diseased fruits of Taroi [Luff a cylindxicu 
(Linn.) M. Roem] were obtained from the local 
fruit market, during July-October 1960. The 
disease was characterised by slightly* sunken 
rotted areas (3-4 inches in length). It invariably 
appeared towards the stalk end, and the lesions 
were tan to brownish- black in colour. Isolations 
from the diseased fruit consistently yielded a 
species of Fusarium, This was sent to Com- 
monwealth Mycological Institute, Kew, where 
it was identified as Fusarium semitectuni^ 
Berk et Rav. No species of Fusarium has ever 
been reported to be associated with any disease 
of ‘Tarof, and therefore, this is the first record 
from India or elsewhere. 

This note includes a description Of the disease 
under na.tural and controlled environmental 
conditions, the host range of the organism and 
its general morphology. 

The first symptom of the disease on fruits^ of 
‘Taroi’ is a light brown to tan lesion occurring 
at the stalk end (Fig. 1), where the injury is 



Fig. 1 


invariably obvious. T]iis affords a convenient 
point of entry. Lesions typically radiate from 
the point of infection at the stalk end. The 


invasion of the new tissue often continues, 
until the entire fruit is discoloured. Tissue 
fragments from the disea';sed fruits collected 
from the local market yielded isolates of 
F. semitectum, which was isolated from 56 out 
of 68 tissue plantings. The isolates were 
inoculated into healthy, uninjured, green 
‘Taroi’ fruits which had been previously 
sterilized. Granger and Horne’s2 method was 
used for this purpose. The inoculated fruits 
were kept in moist chambers at a controlled 
temperature (25*’ C. ih 1) and were observed 
daily. Controls were simultaneously arranged 
in every case. Every inoculated fruit showed 
the characteristic symptoms after 3-5 days, but 
the controls remained healthy. Tissue isolations 
were made from each diseased fruit and only 
Fusarium semitectum was recovered. 

Two types of bacteria were also obtained from 
the tissue fragments (a white-pigmented and a 
yellow-pigmented). Their frequency was much 
less and they were observed in 15 cases only. 
Artificial inoculations were made by them al.‘=o, 
but none of them were parasitic on “Tarof* 
fruits. Wherever these bacteria were inoculated 
into sterilized green “Taroi” fruits in different 
combinations with Fusarium semitectum, they 
developed the symptoms similar to those induced 
by the fungus alone. The only difference was 
that the rotted areas were watery and had dark 
brown to black colour. It appears that the 
bacteria caused the watery condition on account 
of the saprophytic growth on tissues killed by 
. Fusarium semitectum. 

Extensive cross-inoculations were carried out 
and it was observed that the organism had a 
wide range including various members of the 
family Cucurbitaceae and some Solanaceae, viz., 
Lagenaria vulgaris, Luff a acutanglia, Cucumis 
melo^ Citrullus vulgaris^ Citrullus colocyntliis, 
Cucurbita pepo, Solanum , tuberosum and 
Solarium melongena. The organism failed to 
infect Trichosanthes dioica. The hosts on which 
positive results have been obtained are new 
suscepts. 

Morphology of the fungus. — ^Hyphse thin, white, 
septate, l*7-2*0At wide, chlamydospores inter- 
calary, in chain (2-0 X 2-0) /jl. Sporodochia 
absent, macroconidia spindle or sickle-shaped, 
very variable in size, may be one to six septate ; 
one septate 7-20x2-4^1; two septate 1^-40 x 
3-5 '5 At- ; three septate 23-50 X 3-6 jtt ; four septate 
25-58 x 3-6-7/^; five septate 28-62 X3- 6-7*5 iti ; 
six septate 36-72 X 4-7-5 ; microconidia non- 

septate 4-13 X 1 * 6-3 • 5 ja. Four and five septate 
macroconidia were most commonly observed. 
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A culture of the fungus has been deposited 
in Kew, as No. 100608 and in the Botany- 

Department, University of Allahabad. 

We are grateful to Dr. Booth of C.M.I.* Kew, 
for identifying the fungus, and to the Council 
of Scientific and Industrial Kesearch for* the 
award of a Junior Research Fellowship to one 
of us (R. K, K.). 

Department of Botany, R. K. Kakkar. 

The University, R. N. TAitwoN. 

Allahabad, India, Nove7yiber 28, 1963. 


1. Gilman, J. C., A Manual of Soil Fungi ^ p. 382. 

2. Granger, K. and Horne, A. S., “A method of 

inoculating the Apples.,” Ann. Bol., 1924, 38, 
212 . 


A NOTE ON THE EFFECT OF STAM 
F-34, ON KAVADA 
(P Am CUM CRUSGALLI) 

Kavada (Punicum crusgalli) is one of the 
important monocot weeds which is found grow- 
ing in abundance in rice fields of Kuttanad. 
These plants flower earlier than rice and shed 
the seeds when half ripe. The seeds remain 
dormant in the soil although the fields are under 
2' to 10' of water which may be either saline or 
fresh during the off-season. These germinate 
along with rice which is sown after dewatering 
the field in October-November and this weed 
grows vigorously and smothers the tlce crop. 
Due to its close resemblance to rice seedlings' 
it is very difficult to identify and eradicate 
Kavada completely, A chemical that would kill 
Kavada without affecting rice would, therefore, 
be of practical utility to the farmers of this 
region. 

3, 4-dichloropropionanilide (DPA) is a 
recently introduced chemical to control monocot 
weeds in rice fields. It is reported to be selec- 
tive and does not affect rice in any way. A 
preliminary trial to study the effect of DPA 
(Stam F'-34 kindly supplied by Messrs. Indofil 
Chemicals Ltd., Bombay) on Kavada and rice 
was undertaken at the Regional Rice Research 
Station, Monkompu. The details of the trial 
are given below. 

Since attempts to germinate under laboratory 
conditions the Kavada seeds collected in March 
1963, were not successful, seedlings at two-leaf 
stage were collected from a nearby raised iand 
and planted in cement pots along with equal 
number of Ptb 10 rice seedlings of the same 
age. After one month when these produced 4 to 
^ leave? Stam F-34 at the rate of 0-55inL in 


5-5 ml. of water per pot (area 1 sq. ft.) was 
sprayed on them. The leaves of Kavada became 
flaccid within an hour after spraying and 
thereafter the seedlings drooped. All the Kavada 
seedlings dried completely within four days 
whereas the rice seedlings did not exhibit any 
symptom of injurious effect, excepting some 
small chlorotic and burnt patches here and 
there on the leaves (Fig. 1). This did not 


I' 



FIG. 1 

affect the vigour of the rice seedlings. Details 
of number of seedlings before and after spray- 
ing are given in Table I. 

Table I 


p Number of 
^ seedlings, 
planted 


Number of plants 
before spraying 


Number of plants 
4 cl ays after 
spraying 



a 

b 

a 

b 

a 

h 

1 

10 

10 

8 

5 

0 

6 

2 

10 

10 

9 

8 

0 

8 

3 

10 

10 

8 

6 

0 

6 

4 

10 

10 

7 

8 

0 

8 

5 

10 

10 

10 

4 

0 

4 


a — Kaz/ada \ b — Rice, 


It would appear that .Stam F-34> is effective in 
controlling Kavada in rice field without produc- 
ing any injurious effect on rice. The concentra- 
tion used in this trial (about 18 lb. of active 
ingredient per acre) is very much higher than 
the recommended dose. It is particularly inte- 
resting to note that this chemical even at this 
higher concentration did not produce any drastic 
injurious effect on rice. Detailed experiments 
to find out the optimum quantity and time of 
spraying to control mpnpcot weeds especially 
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Kavada in rice fields are being laid out in the 
field. i ‘ ' 

The authors are greatly indebted to Shri M. 
Janardhanan Nair, Director of Agriculture, 
Kerala, at whose instance the trial was con- 
ducted, for his active interest in this study. 

Regional Rice N. R. Nair. 

Research Station, A. M. Karthyayani Amma. 
Monkompu, P. Varadarajan. 

November 15, 1963. 


STEM-END RQT OF MANGO AND 
ORANGE FRUITS INCITED BY 
DIPLODIA NATALENSIS pole EVANS 

In a survey of Delhi markets for diseases of 
some of the common fruits during 1960-61,. 
both mandarin oranges and Langra mangoes 
were found to be affected by a rot which 
originated from the stem-end of the ^ fruits. 
Diplodia natalensis Pole Evans was consistently 
obtained from the diseased peels and pulp of 
both hosts. Only wound inoculations on these 
fruits near the base of the stem with pure 
cultures successfully reproduced the disease. 
The disease rotted the entire fruit of both 
hosts within seven days .of inoculation. In the 
case of mango, the affected skin appeared light 
brown and later olive-brown to black, ihe 
pulp under, the infected' skin turned brown and 
was somewhat softer than the unaffected flesh. 
In the case of orange, the infected portions of 
the rind became dark tan in colour and the 
pulp was soft and watery. 

Although Patel et alA have recorded from 
Bombay D. natalensis on mango fruits, there is 
no mention of any disease in consequence there- 
of. Cheema et al.2 reported the association of 
Glceosporium mangiferce with stem-end and 
other rots in mango varieties under cold storage. 
Reports from several other countries such as 
Ceylon,3 Burma, U.SA., Mauritius and Philip- 
pines show that D. natalensis is quite destruc- 
tive on mangoes in storage and transit. 

The stem-end rot of mandarin oranges incited 
by D. natalensis is reported from several 
countries but the only Indian report stating 
association of an unidentified species of Diplodia 
with brown-spot infection of the rind with a 
, single citrus fruit near the stem-end is by 
Cheema et alA They observed that this infec- 
,,.tion was superficial, confined only to the rind, 
pnd did not damage the pulp. The stem-end rot 


tAe Editor 

of mango incited by D. natalensis and the stem- 
end rot of orange and the causal pathogen on 
this host are first records for this country. 

The authors wish to express their grateful 
thanks to Dr. B. L. Chona, Head of the Division 
of Mycology and Plant Pathology, for his keen 
interest and encouragement in this work. 

Division of Mycology and D. K. Chakravarty. 

Plant Pathology, D. N. Srivastava. 

Indian Agric./ Res. Inst., 

New Delhi-12, September 2, 1963. 


1. Cheema, G. S,, Karmakar, D. V. and Joshi, B. M., 

India7i /. agric. Set., 1937, 7, 169. 

2. — , — and — , Ibid,, 1950, 20, 259. 

3. Fernando, M., Trop. Agriculturist, 19S7, 89, 381. 

4. Patel, M. K., ICamat, M. N. and Bhide, Y. P., 

Indian P/iytopath., 1949, 2, J42. 


ALBUGO PESTIGRIDIS (VERMA) 
GHARSE, SP. NOV. 

Verma^ identified and described Albugo occur- 
ring on Ipomcea pestigridis Linn, as Cystopus 
ipomoea-panduratcB (Schw.) Stev. et Sw. His 
identification, however, was based on the 
morphology of the conidial stage only, as the 
oosporic stage was not found. 

Ipomcea pestigridis Linn, affected by Albugo^ 
shows oosporic as well as conidial stages, the 
former showing gall formation in the host plant. 
The gall initials start as peg-like protuberances 
and gradually enlarge into rounded heads, 
taking a cerebriform appearance. The oospores 
are globose, thick- walled, smooth and almost 
uniform in size, measuring about 22-28 At and 
oogonia 38-50 At in diameter. 

The oospores of Cystopus (Albugo) ipomcea- 
panduratcB (Schw.) Stev. et Sw.2 are subglobose 
to ovoid, 40-60 At in diameter and sparsely tuber- 
culate. The oospores of Albugo Pratapi Damle,i 
occurring on Ipomoea reniformis Chois, measure 
about 36-48 At in diameter. Hence it is clear that 
the Albugo on Ipomoea pestigridis is neither 
Cystopus (Albugo) ipomoaa-panduratce (Schw.) 
Stev. et Sw. nor Albugo Pratapi Damle. It is 
therefore proposed to rename it as a new species 
— Albugo pestigridis (Verma) Gharse sp. nov. 
The emended description is as follows : 

Albugo pestigridis (Verma) Gharse, Sp. Nov. 

Conidial pustules hypophyllous, whitish in 
isolated sori. Conidia globose to subglobose, 
sometimes slightly squarish in outline, without 
equatorial thickenings, measuring about 14-21/* 
in length and 14-16 /* in breadth. 
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Oospofes in ccrebriform galls produced on 
shoots, peduncles, petioles and even midribs : 
oospores smooth, rounded and thick-walled, 
yellowish-brown, measuring about 22-28 in 
diameter, more or loss loosely invested by per- 
sistent warty oogonial wall. Oogonia 38-50 At in 
diameter. 

Hah.: On shoots, peduncles, petiole and 
midrib of Ipovioaa pesiigridis Linn, causing 
cerebriform hypertrophy, occurring in Septem- 
ber, in Bombay and suburb.s. 

Type deposited in Herbarium, Cryptogama' 
Orientalis, New Delhi, 

Albugo vei^tigridis (Verm a) Gharse, Sp. Nov. 

Maculae conid tales hypophylke, albidm in soris 
dispersis. Conidia giobosa vel sub-globosa, 
nonnumquam paulum quadratae in ambitu, 
abseque incrassationibus acquatorialibus, magnit. 
ca. 14- 21 X 14-16 At. Oosporae in gallis cerebri- 
formibus productoe in surculis, pediinculis 
petiolis atquc etiam in nervis mediis folirum, 
laeves, rotundatm atquc crassis parictibus 
prseditae, luteolo-biunneae diametientes 22-28 /<• 
plus minusve laxe circumdatae parietibus 
oogonialibus persistontibus ct verruculosis : 
oogoniis 38-50 At diam. 

Typus lectus in surculis, pedunculis, petiolis 
et nervis mediis foliorum Ipoynoea j^esiigridi^ 
Linn, producens hypertrophiam cerebriformem, 
mense septembri ad Bombay et partes subur- 
banas eiusdem urbis, ct posilus in Herb. Crypt. 
Indiae Orientalis ad New Delhi Sub numero 
Gharse. 

The writer wishes to express his thanks to 
Rev. Fr. H. Santapau, Chief Botanist, Botanical 
Survey of India, for Latin rendering of the 
diagnosis. 

Botany Department, P. S. Gharse. 

Ruparel CollegCt 

Bombay-16, February 4, 1964, 


1. Damle, K., /. fjidvin lot. Soc.., 1055, 34, 151. 

2. Saccar.io, P. A., Sylio^e Fungormn.^ ISOl, 9, 341. 

3. Verma, G. S., Citrr.Sci., 1937, 6, 99. 


OCCURRENCE OF TWO BACTERIAL 
PLANT DISEASES IN SOUTH INDIA 

During September 1963, a bacterial disease of 
castor (Ricinus communis L.) was observed in 
the fields of the Agricultural Research Station, 
Tindivanum, South Arcot District, Madras State. 
The disease was widespread, occurring on the 
crops of all ages. The symptoms appeared as 


minute, water-.soaked, circular lesions on tlie 
youngt'rmosf leave*;; of tlu* plant Nuni<u-aus 
such spots were found mostly c‘(»iu*cntrated in 
the central portion of tin* leaf the margi- 

nal portions being healthy. In the sevt*rely 
infected k'avt's the bkui(‘s W(‘re transformed 
into cup-like .struetur<‘s and wrro r(*duced in 
size. In adwinetsl ca.si*s tin* atlocted portion.; 
turned pale brown, diyiiig in irrt'g.iilar patt'hes, 
involving the* thick veins. Such Iravt'S wilheret! 
in cours'c of time and furtlmr growth of the 
plant was arr(*st(‘(i. Iiivariably llu* tn|>-m«r;t 
two or thret* It'ave;; in a pkiut W(‘r<* atlected, 
the older mature Ioav'(‘s rotnaiuini', free from 
infection. 

The causal ha<‘ti'riuni has been i;;t>latc<i aiui 
brought into pure culturt*. Tlio bartorium is 
similar in its <‘haract(‘r.s to (hat d{*scril)t‘ti hy 
Patel ef (tlJ on ca;:tor from Bomhay Stalt*, and 
so is it{(*ntilio(i a;; Kanihojttomts rivinivala 
(Elliot) Dow.son. 'I'lii.*: i;: tin* first n*[)ort of 
occurrenc(* of any ha(‘ti*rial diseaja* of car'or 
in Marlras State*. 

During Sei)t(‘mht‘r 1963 a bact(*rial disca.se of 
jasmint* plants, Jasaiittuui JUwiU^ var. trarim- 
cornisc (Jamb., was noted in a plai*t* near 
Trivandrum, K(*rala Stab*, where the plant*; wt*re 
cultivated in an ornanu'Utal gaialon. 'fin* tlisea' e 
appeared as wat<*r-soak<‘d, minute k*sit)ns on the 
leaf blades, young.' and old Icavi*;; being ecpially 
alfecU'd. 'Flu* l<*.*:ion,'; wt're minuU*, ein'uhuy 
about I mm. in diaim‘1<*r, mostly restrlelt*{l und 
not enlarging in size. OI<k*r .‘.pot.*; were dau; 
brown-eoloiu'ed, (*ireular and about I min. in 
di;unett‘r. 'rh(*r(* were no (’hlorollo haloes" or 
cankerous growths in tin* alft*cted parts At 
times nunu*rous spots w(‘r<* fiiuntt on each lt*af 
l)lade, but tin* spots rar(*ly ('oah*.*. ced. 

The causal bact(*rium was isolated and f{)unfl 
similar to tin* one de*:(*rib(*d <*arlier on 
Jusniiu'Hvi sitnibac Sol and by Uangie.wami aiul 
Eswaraih' from Madra.*: Stati*. 'Fhe bacterium 
is therefore id(*ntin(‘d as Xantbouioiias jigsunts:- 
cola Rang, and Esw. 'flu* di*a*ase syinjdonrs on 
the two sj)C‘(’ies of Jasniinutti vary eon.sideraldy. 
On J. sambac yellowish-gret*!!, linear or circular 
spots, with mosaic-like appearance have bem 
reported, whereas on J. flr.x'ilc var. frat»a ncoren.'^e 
only minute water-.s-oak(‘d lesions, which turned 
dark brown in colour, with no chlorcdil haloes, 
or mosaic-like symptoms were oh.st‘rved in tlie 
present case. Perhap.s these <litrert*nccs in the 
symptoms caused by the bacterium are due to 
varietal reactions. 
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Microbiology Laboratory, G. Rangaswami. 
Faculty of. Agriculture, 

Annamalai University, 

Annamalainagar, Madras State, 

December 12, 1963. 


1. Patel, M. K., Kulkarni, Y. S. and Dhande, G. W.. 

Curr, Sci.^ 1951, 20, 20. 

2. Rangaswami, G. and Eswaran, K. S. S., Jhid.^ 1961, 

30, 362. 


PRESENCE OF FUSARIC ACID IN 
WILT-AFFECTED PIGEON- 
PEA PLANTS 

The role of fusaric acid aa a vivotoxin in 
several wilt diseases caused by different species 
of Fusarium is now recognized.i’*^’^ The produc- 
tion and systemic translocation of this substance 
in cotton plants infected with Fusarium 
oxysporum f, vasinfectum (Atk.) Sny. and 
Hans2’4 and in tomato by F. oxysporum f. lyco- 
persici^’^ has been demonstrated by several 
workers. Recently presence of fusaric acid in 
banana plants infected with Fusarium oxysporum 
S. cuhense has been shown.^ The production of 
fusaric acid in pigeon-pea plants [Cajanus cajan 
(L.) Millsp] infected with Fusarium laterithim 
f. cajani (Padw.) Gord. has now been demon- 
strated here. 

A susceptible variety of pigeon-pea, T. 105, 
was inoculated with a mycelial and spore sus- 
pension of a virulent isolate of the fungus and 
when wilt symptoms appeared 30 to 40 days 
after seed planting, the plants were pulled out, 
washed and frozen overnight for preparing 
extracts. The roots, shoots and leaves were 
separated and all these infected parts were cut 
into small pieces, crushed and homogenised 
separately in a waring blender with sterilized 
distilled water. The samples were centrifuged 
at 4,000 r.p.m. for half an hour. The super- 
natant obtained from each sample was concen- 
trated tenfold by distillation under vacuum at 
25° C. The concentrated extracts obtained in 
this manner were used as samples for fusaric 
acid assay. Similar samples were also prepared 
from healthy plants of the same age. 

Presence of fusaric acid in the samples was 
determined by the paper chromatographic 


method as outlined by Page.s A small 
of each sample was applied to Whatman No. 1 
paper strips along with a 0*01% solution of 
fusaric acid as standard. The samples obtained 
from roots, shoots and leaves of healthy plants 
were used as controls. A 4:1:5 mixture of 
n-butanol, acetic acid and water was used as 
a solvent. One-dimensional descending chroma- 
tograms were allowed to run fcr 18 to 22 hours 
in the solvent at room temperature (22-25° C.). 
After drying, the chromatograms were sprayed 
with 0*1% rubeanic acid in acetone. The copper- 
fusaric acid complex was detected as an olive- 
gray spot with R.f. value 0*2. Presence of 
fusaric acid was detected in all the affected parts 
of the plants including roots, stems and leaves. 
No spots were detected in case of control 
samples obtained from healthy plants. Presence 
of fusaric acid in the infected plants indicates 
that this toxin is produced by the pathogen and 
probably it also plays an important role in the 
disease syndrome as postulated in case of other 
wilt diseases.i’<5 The initial symptom of the 
disease in this case is also similar to fusaric acid- 
injury and this gives further evidence that this 
substance is responsible at least for a part of 
damage to host tissues caused by F. lateritium 
f. cajani in pigeon-pea plants. 

The authors, are thankful to Dr. S. Naef-Roth 
of the Federal Institute of Technology, Zurich, 
Switzerland, for supply of pure fusaric acid. 

Dept, of Plant Pathology, G. P. Singh. 

Govt. Agricultural College, 

Kanpur, 

and 

Regional Research Centre, Akhtar Husain. 
(Oilseeds and Millets), 

I.C.A.R., Kanpur, 

December 18, 1963. 
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Stellar Interiors. By D. H. Menzel, P. L. Bhat- 
nagar and H. K. Sen. (Chapman & Hall, 

London), 1963. Pp. 317. Price 65 sh. net. 

The book is Ihe sixth volume of a series 

dealing with astrophysics which has been, 
designed to be suitable both for specialists and 
students and to assist in the teaching of the 

subject and its general advancement. The 

present volume is a joint production of three 
authors; the first-named is a practical astro- 
nomer, the second a professional mathematician 
and the third a research physicist. The entire 
subject is covered in fourteen chapters and the 
book is of modest size. Considering the highly 
recondite character of the considerations deve- 
loped in the successive chapters of the volume, 
its brevity is commendable. At the same time, 
the didactic purpose is continually held in view 
and is admirably fulfilled. 

The classic works of Eddington on '‘The 
Internal Constitution of Stars’’ (1926) and of 
Chandrasekhar on “Stellar Structure” (1938) 
will naturally be referred to and studied in 
detail by those who wish to delve deeply into 
the fascinating field of theoretical astronomy 
which concerns itself with the nature of the 
material and the processes taking place in the 
interior of stars. As a survey of the current 
state of knowledge in the field and as an 
introduction to further study and research, the 
reader will find the present volume quite useful. 

C. V. R. 


The Solar Corona. Edited by J. W. Evans. 

(Academic Press, New York and London), 

1963. Pp. 344. Price $14.00. 

The visual observation of the corona seen 
extending beyond the edge of the sun in a 
total solar eclipse is rightly regarded as one of 
the most exciting experiences of a lifetime. 
These occasions are however few and far bet- 
ween. The techniques which have been deve- 
loped by Lyot and others for observations of 
the corona at other times have therefore been 
most helpful in advancing our knowledge of 
the nature of the coronal light. 

Many surprising facts have come to light, 
regarding the sun’s corona, viz., the temperature 
of the material in it is of the order of a million 
degrees centrigrade, that a substantial part of 


the observed luminosity arises from the scatter- 
ing of sunlight by swiftly moving free electrons, 
and that the well-defined emission lines observed 
in the spectrum of the corona have their origin, 
in the light emitted by highly ionised atoms of; 
various metallic elements, notably iron and 
nickel. So far fr'om the interest in coronal 
research having evaporated as the result of 
these elucidations of the nature of the corona, 
it persists undiminished. In particular, the 
relationship of the corona to other forms of 
solar activity, viz,, prominences, flares, magnetic 
fields, etc., evidently calls for elucidation by 
further factual studies. 

The present volume is a report of a symposimn 
of an international astronomical union held in 
August 1961 in New Mexico. Sessions were 
held on three days and in all, forty-four 
communications are reported in the volume. It 
is not possible in this review to deal with all 
the communications. It would suffice to say that 
the volume will be of the deepest interest to 
all interested in the study of the sun and its^ 
activities. C. V. R. 


Reports on Progress in Physics, VoL XXVI. 
Edited by A. C. Stickland. (The Institute of 
Physics and the Physical Society, 47, Belgravc 
Square, London, S.W. 1), 1963. Pp. 472. 

Price £ 5. 

Reports on Progress in Physics for the year 
1963 contain the following eleven, articles : — 
Lattice vibrations, by W. Cochran ; Studies bx 
the preparation and behaviour of nearly perfect 
metal surfaces, by E. Menzel ; Generation of 
high magnetic fields, by D. Bruce Montgomery ; 
X-ray crystallography of large molecules of 
biological importance, by A. C. T. North ; Van 
AUen particles, by H. Elliot ; Wavelengtli 
measurements in the vacuum .ultra-violet, by 
B. Edlen; Atmospheric tracers and the study 
of the general circulation of the atmosphere, by 
P. A. Sheppard ; Ultra-high-speed photography, 
by K. R. Coleman ; Macroscopic symmetry in 
space-time, by R. R. Birss ; Electronic properties 
of hquid metals, by N. E. Cusack ; and Theory 
of irreversible processes, by G. V. Chester. 

The above enumeration of the titles will give 
a general idea of the range of fields covered in 
this Report While some of the titles are those 
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<iistinp.inshabh‘ pattnm. v. Ine'n ‘an 
in iliret* tinnrUMttn:. le, tin* priT.-u 
of a uiht taken as a motif If. nutm- 
which ai-e otherwise alenlieal, t ,tn 
p.nished from each other on '.t»nx» 

;;ay black <»r white, the number of ned ineur hobie 
patterns in tluee duaensams r. imnea'.ed to U'.M 
'I'ln* <'ast‘ of ftnTomapnetu’, teunmtKUetm or 
antiftn'roinupuetir inytul r a point in <pae-.tion 
The orderly rhstnbutnm of : pm noti:mdi 
moments in thc.se erystah; i’omddntes a rep.-tifive 
featurt* and so tlanr physasd propt it je-, eaimot 
he* completely charaidm/ed by .illoeatuiK lla ei 
to om‘ of the 23{} spatial symmetin-., wlm h fiom 
this point of view ean be uo’ lyna?. d .>■; non 
mafintdie .symimd ries. Par s m bi .ntieh' eon 
si(U;rs tlie nonnuapiiotie suametin '. ti om tli^- 
point of vi<‘W of ipnier-tl t e.oua ti n- > tr.tn'douao 
lions in four tiimenMoual -pue.- tnn<* .mi 
(ItsliK’e.s the mapdietie symua trie ll turns ♦ nl 
that tile total numlu ‘1 of la.iKnetie ;.ymnadues 
is 1421 (22{l * lltUi, d’he ardt'ie tinti;‘0 

illustratiss how the forms of ten ehaiiu’ 
tm'i/iip: the inaeroscopie p»ropeita*s *>l a ery.st.d 
may lu* pirdiefi’d from a V.meAhdc.e of it 
symnudry in spaendiine. 

An article of meteorulta'ustl interest iv. the 
one by Shep|>ard on atmo!:phene tracer;: An 
aceundt* knowledfa* of tin- eireulatiou o.f il;e 
atmosphei\‘ at various heights is the maj.tr 
lem of meteoroloipv. TIa* metliod that is *s»sil,v 
suggested and at the ;;ame tirm* who- e ti-chnaiue 
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<aie of 
edu -SI 
numl lei 
ai-ei ot 
f.a n-e.i 

p. * l * l o* 1 
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h;t^ iiemi rapidly devi*Io|M‘d e. t<i f»*!iow tiu* 
eour-»' of ;i ;;uit;ibl\ t*ho!;c*n pai'tie’e (trai'er 
isiitadei in the atiuo' phero. A tr;a‘er is ideally 
an fUitity wlueh preserve;: it;: ideality a: it mo\4*;: 
With the air fi-om ;i known ;:.ouret‘. whens the 
tiaeei I er« ateti or othei wise mtrodueed aitii 
tin* at too; pht '! e. to a l-.noun .saik wlase d is 
tie-.iroveil or reiaovsst from the aliuo-.phere lu 
tins sell' e a b.illooil IS, of CoUl’.se. a li’aeer. 
lu- ide . We have moh‘euhss Ida* 11. .C>, < ) ., 

tie, N..<h etc., aeitr ols, radioaetive nuclei wliieh 
eau ae! ;e: tra(‘<*rr: 'Pin* artirh* in (piestitm 

pre eids information ;:o far eolleeted on atmo-* 

■ phei le eireiilaiiiin by this metiuKh and di;:rns;4s. 
their impliea!i<m in relatit»n to (ht* eiiaadal ions 
m tile tr«>po. piiei'i* and si ra{i>;;phei e, and to 
tl.ileler between tlh;:e dollSUUS 

The \.’au Allen partieh*;; art* the enerpa •( ii* 
idialp.tsl partrelt‘S {i‘app<*d in the I'.eomap.net ic 
le lu Mllmt .summarices the main fatd;. rtmet*'‘ii-- 
nr,: ?hr dynanuis; of the trappt‘d partieh*:; ami 
oa t'us <• itiietl% a\sidabie data on theii* iid«*n’:ip\ 
de t ! liait ion, eiiersys r:pee(rnm and onp.im 

'Idle prt'-ent volume of the iu'ports maintain:; 
the 'tumiaiii of file pis vmu;; \’olnme:; ami is a 
neee'.’snv iuspiritjoii to all ;;eienlitie lihrarit*;:. 
If r; •..drivuip to know that Iht* pui>lislu*r;: will 
•tipplv fh«* -t-parate artiele;; in the voluim* at. 
V -.h t‘a<’li. A. S. (». 

Hitu hf-misti V td Industrial Micro tirganisms. 

1' HaintHiw and A M, Ho*.t‘, (Aeadt'mie 
Idess, I.itUiion W 1), Pp. [ Vtkk 

Prua^ 14V s/i 

The. enirists of eon ! r d u 1 1 lolls on ddfeieid 
a-peet*. of mdur. trial fernieidat it m f»y w«tiiu‘r;; 
m dUfeient field:., ddte title Hinrlti'iiiirJrif of 
I }i(Ut::iruil .4/icro may he mi: !<*adin|f 

as many of tht« topic*, cover nutritional and 
mdm.liial a’peets ratht‘r timn hiochemistry <d’ 
fermeidalu»n A (rile of ;! nmre p.«*neral ehat ac - 
f.-i -aieh a:, mdu*. trial fermentalnms w«>uld havt* 
be* n mt»ie appropriate. 

A' d happen:: in a hoof, of thi;, typ<* ; ome 
•.eefittic. -.ueli a:, th«>se tm ‘V'daimn:;’, 'Aid ddot le:.' 
and 'Pol vsa«‘eharidt*:/ art* wt*ll pre*;euted ami 
staiu* *»thel'. i n* 111 fe i ell t ly . 

d'he arlieh* on 'Mierobial 1 ‘VhhI‘ ;:(‘t*m;: ratliei 
old itf plaee. d’ht* artieh^ <»n 'K(*rmeidal mn 
Prtjcesse:/ eover.s familiar j'.rouml:; and th*tail;: 
tiierein ;ue to bt* foumi in any ;.tamlai-tl tt*K(- 
btiok <m fermontatmn A:: :.iudi it ;:(*ems largely 

stiptudUmti::. 

In tin* chapter on tin* pi’oduetitsi of nrp.anic 
ariil*. by mould a detailed di.seu:::.ion of the ba:;i(* 
pathway;; of p.lueosc nu‘taboli;;m ;;eem:; rather 
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unnecessary. This contrasts with the incomplete 
manner in which the literature under review 
has been treated. The omission to mention 
aconitase inhibition during citric acid accumu- 
lation is surprising. Further, the glyxylate by- 
pass is not found to operate during the produc- 
tion of citric acid from sugar. The author of 
the chapter appears to have no acquaintance 
with the many papers published on this subject 
in 1955-61. 

The book should be a useful addition to 
libraries but is priced rather high for acquisition, 
by individuals. R. 


Methods o£ Enzymatic Analysis. Edited by 
H. U. Bergmeyer. (Verlag Chemie, Academic 
Press, New York-3), 1963. Pp. xxiii -f 1061 
Price $ 30.00. 

Enzymes are used extensively at the present 
time as analytical tools, since many of them are 
now available in a high state of purity. The 
book under review contains contributions from 
over hundred authors who have had specialised 
experience in their particular field of study, 
and contains working directions for carefully 
tested enzymatic procedures. It provides the 
biochemist, the physiologist, the botanist and 
the agricultural chemist, reliable experimental 
directions based on latest advances for the 
assay of many compounds of biological interest. 

The book is divided into four sections, the 
first of which describes the basic principles 
underlying enzymatic analysis, techniques of 
measurement and procedures for disintegration 
of cells and tissues. This is followed by the 
two main sections, the first of which gives 
detailed methods for the estimation of substrates 
such as monosaccharides and their derivatives, 
disaccharides and polysaccharides, one, two and 
three carbon compounds, citric acid cycle inter- 
mediates, proteins, peptides, fatty acids, lipids, 
steroids, nucleosides, purines, pyrimidines, co- 
enzymes and related substances. The third 
-section deals with measurement of activity of 
such enzymes as aldolases, dehydrogenases, 
esterases, proteases and transaminases; methods 
for the histochemical detection of enzymes are 
also included. 

In the last section, details are given of the 
commercially available enzymes, coenzymes, 
substrates and complete reagent kits. Emphasis 
is laid throughout on practical aspects and useful 
information provided in regard to sources, 
stability and criteria of purity of the various 
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reagents. As Professor Bucher has so aptly 
stated in his foreword, "‘an analytical method 
is of value when its specificity, reproducibility 
and sensitivity are high and when the expendi- 
ture of labour, time and material are low”. 
Though greater emphasis is laid on equipment, 
chemicals and special reagents easily available 
in Europe, alternate sources of supply in U.K., 
U.S.A. and Japan are also mentioned. There 
can be no doubt that the wealth of information 
provided in this volume will be a great asset 
to any practising scientist interested in the use 
of a wide variety of. enzymes in the accurate 
analysis of the various constituents of the 
living cell. P. S. Sarma, 


Books Received 

Handbuch der Kolorimetrie (Band II) Kolori^ 
metric in der Pharmazie. By B. Kakac and 
Z. J. Vejdelek. (Veb Gustav Fischer Verlag, 
Jena, Villengang 2), 1963. Pp. xv -p 1128. 

Price DM. 83.20. 

Theory of Elasticity. By M. Filonenko-Borodich. 
(People’s Publishing House P. Ltd., Rani 
Janshi Road, New Delhi- 1.) Pp. 378. Price 
Rs. 6-00. 

Introduction to Physics. By A. Kitaigorodsky. 
(People’s Publishing House P. Ltd., Rani 
Janshi Road, New Delhi-1.) Pp. 719. Price 
Rs. 8-00. 

Observation and Interpretation in the Philosophy 
of Physics — With Special Reference to Quan- 
tum Mechanics. Edited by S. Korner. (Dover 
Publications, New York-14, N.Y.), 1964. 

Pp. xiv -}- 218. Price $ 1.60. 

Grundriss der Biologischen Statistik. By Ema 
Weber. (Veb Gustav Fischer, Verlag, Jena), 
1964. Pp. xiiH-582. Price DM. 45. 

Recent Advances in the Embryology of Angio- 
sperms. By P. Maheshwari. (International 
Society of Plant Morphologists, University of 
Delhi, Delhi-6), 1963. Pp. x + 467. Price not 
given. 

The Genetics of the Silkworm. By Yataro 
Tazima. (Logos Press Ltd., 2, All Saints Street, 
London N. 1), 1964. Pp. xii -f- 253. Price 50 sh. 

The Flora of Delhi. By J. K. Maheshwari. 
(Coimcil of Scientific and Industrial Research, 
Calcutta-12), 1963. Pp. viii 447. Price 
Rs. 28-00. 

Introduction to Practical Infra-red Spectroscopy. 
By A. D. Cross. (Butterworth & Co., 4 and 
5, Bell Yord, London W.C. 2), 1964. Pp. xiii-f* 
86. Price 17 sh. 6 d. 
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Award of Research Degree 

Sardar Vallabhbhai Vidyapeeth has awarded 
the Ph.D. Degree in Chemistry to Shri R. S. Patel 
and Shri M. R. Patel for their theses entitled 
“Properties of Amylose Acetate Molecules in 
Dilute Solutions” and “Studies on the Arylamides 
of Acetoacetic Acid” respectively. 

Proceedings of the Symposium on Plant and 

Animal Viruses 

A symposium on ‘Plant and Animal Viruses' 
was held at Cuttack in January 1962. The 
Proceedings of the Symposium have been 
published as Bulletin No. 24, 1963, of the 
National Institute of Sciences. It contains 
seventeen papers presented at the symposium 
and the discussions that followed. The papers 
focus attention on the progress of work that is 
being done in India in diiferent aspects of plant 
and animal virology, such as virus -vector 
relationships, spread and control of virus 
diseases, virus inhibitors, biosynthesis of viral' 
nucleic acids, etc. 

The Bulletin contains 248 pages and is priced 
Rs. 19-37 nP. 

Science Progress 

With the January 1964 issue Science Progress 
appears with a more attractive cover and a 
more pleasing type and lay-out. The aims of 
Science Progress have been to present to the 
scientist reviews of topics which are actively 
advancing. The present Editors, intend to resist 
any trend to publish specialist articles, but 
instead will aim at publishing articles written 
by scientists for scientists, articles that are in 
a readable and assimable form for those working 
in other disciplines. Emphasis will be on that 
part of science which is. on the border line 
between the disciplines. 

The new number with the facelift and inside 
daintiness contains the following titles in the 
Articles Section : (1) Luminescence in Solids, 
by G. F. J. Garlick ; (2) Nucleic Acid Structure, 
by Watson Fuller ; (3) New Noble Gas. Com- 
pounds, by R. D. Peacock and J. H. Holloway ; 
(4) Science and Society in China and the West, 
by Joseph Needham ; (5) The Transuranium 
Elements, by K. W. Bagnall. 

Galvanostalametry : Electrochemical Phenomena 

Detector 

Galvanostalametry, a technique involving the 
negative pressure iri columns of liquid, is now 


being adapted to investigations of electro- 
chemical phenomena by the National Bureau of 
Standards. In galvanostalametry (derived from 
galvano, meaning current, and stalao, meaning 
to drop) a vertical column of liquid is suspended 
in an evacuated glass tube by adhesion to the 
closed top of the tube. If during electrolysis 
a minute quantity of gas forms at an electrode 
at the top of the tube, the column of liquid drops 
abruptly. Galvanostalametry provides an effec- 
tive means for measuring electrolytic and time 
parameters by using the formation of gas at an 
electrode as an indication of an electrode reaction. 

The apparatus employed consists of a metre 
long glass tube, closed at the top, with a reservoir 
of approximately a litre capacity attached to 
the bottom giving the apparatus a “J” shape. 
Two electrodes are usually sealed in the top 
of the vertical tube or, if the reaction of only 
one electrode is of interest, the second electrode 
may be inserted in the reservoir. 

The source of electricity varies with the type 
of measurement. For example, if the process 
involves a steady current, a six-volt battery is 
adequate. On the other hand, higher potentials 
are needed for experiments involving condenser 
discharges. A potentiometer and other appro- 
priate instruments are employed for measuring 
current, voltage, charge and time involved in 
dropping the column. An experiment is begun 
by introducing a hot electrolyte into the mouth 
of the reservoir and evacuating the apparatus 
until the solution reaches room temperature^ 
This procedure removes most of the dissolved 
gases and provides a stable suspended column. 
The evacuated apparatus is then inverted tO' 
fill the tube. When the apparatus is returned 
to an up-right position, the electrolyte remains 
suspended at the top of the tube by virtue of 
the adhesion between the electrolyte and the 
top surfaces of the tube. The electrolyte, thus 
under tension, may remain suspended indefi- 
nitely. However', it will suddenly drop when 
microscopic gas bubbles form on the electrodes 
during electrolysis. — (Jour. Frank. Inst, 1964, 
277, 187.) 

Nature o£ Argillaceous Odour 

That many natural dry clays and soils evolve, 
a characteristic odour when breathed on, or 
moistened with water, is well known. The 
“smell of rain” is a familiar sensation. Such 
gdoup is referred tg as argillacegus odour, 1% 
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wHl be interesting to note that the production 
and concentration of argillaceous odour from 
baked clay have been, for many years,, the basis 
of a small perfumery industry centred near 
Kannauj, U.P., India. Baked clay discs, exposed 
under the open sun during the hot summer 
months of May and June, are collected before 
the wet season and are steam-distilled and the 
vapours containing the odour and associated 
products are absorbed in sandalwood oil. The 
perfume so obtained is known as ‘'matti ka 
attar'' or earth perfume. 

According to Bear and Thomas of C.S.I.R.O. 
Division of Mineral Chemistry, Australia, exami- 
nation of a wide diversity of rocks and mineral 
aggregates has indicated that the capacity to 
evolve a characteristic odour on moistening the 
previously dry material is by no means confined 
to clays. To a varied extent it is so general 
that the majority of silicate minerals and rocks, 
largely irrespective of kaolinization or porosity, 
exhibit the phenomenon. In their examination 
the test substances were ignited at 600® C. for a 
short period in a muffle furnace to destroy any 
organic or microbiological contamination, and 
each sample was afterwards tested for lack of 
odour on moistening with water. The samples 
w^ere then exposed to the atmosphere for varying 
periods of time under warm dry conditions and 
the presence or absence of odour, on subsequent 
dampening, was used as a basis of classification 
regarding the capacity of the source material to 
produce the t^'pical smell. 

The investigators have proposed the name 
“petrichor’’ for this apparently unique odour 
w^hich can be regarded as an “ichor’’ or tenuous’ 
essence derived from rock or stone. Their 
results on the examination of petrichor extracted 
from different source materials such as basaltic 
scoria, kaolinized granite, etc., by steam distil- 
lation or by solvent extraction, and subsequent 
chemical and infra-red analysis of the extracts 
are published in a communication to Nature 
(March 7, 1964). 

The most obvious explanation of the variousi 
observed phenomena is that petrichor represents 
an accumulation of substances fortuitously 
present in the atmosphere which have been 
adsorbed by materials known to be active in 
that capacity. On the basis of experimental 
conditions a direct biological origin seems 
improbable. In addition to adsorption catalytic 
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activity may also be involved in the synthesis 
of the substances concerned in the production 
of the odour. — (Nature, 1964, 201, 993.) 


Observation of a Hyperon with Strangeness 
minus Three 


A communication under the above title appears 
in the Physical Review Letters (24 February 
1964) over the names of thirty-three authors 
from Brookhaven National Lfaboratory, The 
authors report the observation of an “event** 
which they believe to be an example of the 
production and decay of the particle (Omega 
minus ) . 

Recent theories of strong reactions have 
predicted the existence of a hyperon or “strange’’ 
particle called It is a negatively charged 

isotopic singlet with “strangeness’’ miniis three, 
and of expected mass about 1680 MeV/c-. The 
strangeness numbers introduced by Murray Gell- 
Mann for nucleons, mesons and hypcrons, 
successfully predict which particles should arise 
and which should not when two particles 
interact. Strangeness is conserved in strong 
interactions, i.e., those in which new particles 
are formed, but is not conserved in weak inter- 
actions, where particles simply decay into other 
particles.. 

The existence of ^ has been cited as a 
crucial test of the theory of unitary symmetry 
of strong interactions. 

The BiNTL 8()-inch hydrogen bubble chamber 
was exposed to a mass-separated beam of 
5-0 BeV/c K- mesons at the Brookhaven alter- 
nate-gradient synchrotron (AGS). About 10,000 
pictures were taken containing a total K1 track 
length of about 10® feet. These pictures have 
been partially analyzed to search for the more 
characteristic decay modes of the U- particle. 

The interpretation of the event leading to 
the production of O— is given as : 

K- + P D- + K-«- 4- ; 

The decay of the new particle takes place in 
five stages, going through the production of Xi 
zero. Lambda zero and Pi zero, and Onallv 
yielding 


, ana e" 


The mass of O- is computed to be 1686 rfi 
12MeV/c2 and its proper lifetime has been 
calculated to be 0*7 xlQ-io sec.— (Physical 
Review Letters, 24 February 1964.) 
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STARS, NEBULAE ANU THE PHYSIOLOGY OF VISION 


SIK c. V. RAMAN 


any cirar liark uiajit tli*‘ ;.l\y 

^ with ;;(ar; , a tru vny lu ly.ht 

{>!U‘S, mans' miUH* nol ;<» laii'.hl, and a iniirh 
Uirra'i* tiumfirr <•! taint a{>p(‘ar 

to us as points, of lirjd standing, out td' a 
dark liarkp.roimd and ptisso..;.ui|‘ no \ i.ahh* 
(‘xtonsion. Nunu'i'ous. ao tiu* stars tiius 
visihli‘ !(» tiu‘ unaidod tssa* aro. tlunr uuiuhor 
is hut a fraction of tlu* niultitiido ot stais 
rcv(*alod in our (\vos whoa \vt* aro aidod by 
su(,‘h a inodo.'d it(*m ot (‘quipniont a:, a [)air 
(d' hinooulars. d'lu* ^.tars nuuit* visthlo by 
us.inr, mort‘ posvorful instrumontal aui art' 
evon vastly morn nuinorous.. 'Fht' rt‘a;.t)n is. 
(‘vidont, rr,a. that tho s.tars svhu’li appoai' 
faint art' far mma* nununaju:; tliau tlurso whiidi 
ari' hnidd and llu' saim* satuatmn oxtoiuis 
without limit to faintrr ami still faintor star.*-, 
'rids may In* Ulustratinl by nd'oronvo to tho 
ac'tual numljors dtdt/niunotl ami hsdod by tiu‘ 
tiainstakinp. laliours tjf astronomon; in thair 
pubiishod star~ratal{)p.uo:^. Thv su-oaUc'd 
brip.ht stars whos<‘ visual maituiludt' is hssr; 
than (>'5 art* about. 11,000 in numbor. tho*;t' 
of inaipdtudt* lt*ss than uumlHT a tpiartt'r 
of a million ami thost* (?f niaiputudo l(*s.s tlian 
10*5 mort* than a million. I'hc scah* of 
visual maipdtiuit's ad<»ptod by a.strominu'rs 
is dt‘fini‘ti liy thi* rub* that th<* ratio of tht^ 
hrii’htiK'Sso:; of two stars whos.o maiuutiuhs 
din’i'r liy 5 is 100. 

Wt* may lu‘re ask ours(*iv('s. two ttuostums. 
Why are we unable witli our unaidoti visdon 
to |)t‘reeive stars in tht* sky wdio.-a* visual 
magnitude is mort* than, say six ? Why dot;, 
it become possible to ob.-au’vt* star.*; td hirJu *' 
maipiitucU'S with ttdt\seo|>it' aiti ? Answt*rs 
to l)olh of tlu\s(‘ (jiu'stions art* idvtm if it. bt* 
assumed that for tlu* t‘ye to peret'ivt* a star, 
the li|dd.-tlux rt'aehinh ibs imaib* on tlu* r<‘tina 
should exce(‘d a s|K‘citiabIi* nduimum. This 
light-flux may be taken as proportional to 


th(* ar(‘a whieh admits (ht* ll|»ht t'Oterinp. tlu* 
<‘yt‘. I‘’or tlu* unaidt'd two, this woukl bt* tiu* 
aroa o{ it.s pujul and when tlu‘rt* is optioai 
aid, this would bt* tlu* area <»f tlu* objt‘t*t ’‘.a* 
ot tlu* tt'Io.sropt'. On Ibis basis, an iuert'a.so 
oi tlu* dianu‘lt*r ot tlu* ohjt'efivt* liy a factor 
td lt*n would onaldt* stars to bt* p(*re(*ivt :l 
who:;e mae.nitiuU* is larptn* by 5. 

Wt' ;;hall now i)roet‘<*d in (‘valuatt* tlu* 
bp.ht-llux roacliinp, u:: from stars of variou;: 
majuu1ut{(‘s. 'riu* bams of tlu* eaieulation :s 
tlu* known valiu* of tlu* t'nerp.y rt*et*lved 
by us from tlu* Sun and tlu* known 

valut* of tlu* Sun's luminosity r(‘la(ivt‘ to 
tlu* lip, Id rt‘et*iv(*d from the stars. “d’lu* 

ltdal output of tiu* Sun bt*(w(‘en hdHO A and 
haao A IS !)-l7 ■ 1()‘^I erp.s .‘;ee. ^ d’hc* 

amount r<*et*iv(*d pt‘r lujuart* ('ont imet(*r at a 
distanet* from tlu* Sun (‘tjual to tlu* mean radius 
of tlu* Karth’.s orbit or ('jn.. is 

l-aaa • lO^ t‘rp.;: cm. - .*:t*t'. ^ 'flu* Sun’s Init*r- 
mdional pliotovisual mappdludt* is 2(1*111 
aeeordinp. to Kuip<*r, It Ihert'fort* d(*Iivt‘rs 
to tlu* Karth 10**^“*'’* tinu's as mueh li/dd ns 
a r.tar of 7.t*ro map.niliuit* in evt*ry wave- 

h'Upth it tiu* .*;iar ha.*: <*xa('tly tlu* same 
sp(*(‘tral typ<* as the Sun. Ilenet* tlu* amounl 
n*et*ived per scjuarc* tH*nt im(*t(*r |)i*r second 
per 100 anp.;;troms at hdao A from a star 
of* type dCIo aiul of magnitmh*. 0"‘. ooIIV is 
a*. 27 " 10 ‘ erp.*: ; and tlu* Iop,a,rithm (d* tlu* 
(*iu‘rpv rt‘e<*iv(‘d from any star of this 
spiM'trnl typ<* is 7 'ha *lm,,,,.” Tlu* above* is 
(piote'd from tlu* book on “'riu* ()uic*r bay(*rs 
<d a Star’* l>y Wiuilh'y and Stulibs, ('hap- 
te’i* Xni, paiU‘ 27*1, wlu*r(‘ tlu* eorreeiion.*-; 
needed for stars of otlu'r spt*eti’al typi*s are 
also listt'd. 

In vision, wt* art* ehiefly eonet‘rnt*d with 
the speetral region lH*twt*en hOOO A and 
OhOO A, as tlu* lununous t*nieieney of radia- 
tion bt*eoineH rather small outside tho.se 
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limits. It is therefore sufficient to consider 
the energy appearing between these limits 
in the spectrum of a star in seeking to 
explain its visibility. In the spectral energy 
curves for a perfect radiator at 5740° K. 
which is the effective solar temperature, the 
wavelengths 5000 A and 6500 A are not far 
from the wavelength at which the radiation 
is a maximum. We shall therefore be 
justified in taking the flux of energy which 
determines the visibility of a star of the 
same spectral type as the Sun to be fifteen 
times the energy flux for a range of 100 A 
quoted above. This may conveniently be 
expressed in terms of the quantum of energy 
corresponding to the wavelength 5600 A which 
is that of maximum luminous efficiency. The 
number of light-quanta per second reaching 
the unaided eye from stars of various magni- 
tudes has been thus calculated and shown in 
Table I, the area of the pupil of the eye 
being taken as 50 square millimetres. 


[ Cu'^Tent 
Science 

30 quanta following each other in each 
second would probably suffice to produce a 
.lasting impression. Actually, the Table 
shows that a 6th magnitude star (which 
experience shows can just be perceived) has 
a light-flux of 2,900 quanta per second, while* 
stars of higher magnitude which have a 
smaller light-flux are not perceived at all. 
A reasonable explanation that can be 
offered for the facts is that the visual 
receptors take up or absorb only about 1 ^ ^ 
(averaged over the spectral range under con- 
sideration) of the light-quanta which reach 
them and transmit the impulses to the 
cerebral centres, while the rest go throug'n 
unabsorbed to the pigment epithelium behind 
the retina. The number of quanta taken up 
and thus passed on would then just suffu'c 
in the case of a 6th magnitude star tti 
enable us to see it steadily, while for stJU's 
of higher magnitude, it would be inadequate 
to produce such a result. 
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table I 

LighUflux received by the eye 


! 

Magnitude i 

Quanta 

Magnitude 

Quanta 

of star 

per second 

of star 

per second 

! 

QJn i 

7,10.000 

6’” 

2,900 


2,90,000 

^ih 

1,140 

2>n i 

1,14,000 

8”' 

450 

S’” 

45.000 

9"‘ 

180 

4m i 

18,000 

10"“ ■ 

. - "1 

S’” 1 

7,100 

11(4 

29 


We may now proceed to consider the 
significance of the figures listed in Table I 
against the increasing orders of magnitude 
of the stars. If it be assumed that a single 
quantum of light if actually taken up by the 
visual receptors and passed on to the visual 
cortex could produce a detectable sensation, 
it is clearly necessary that the quanta should 
follow each other in rapid succession' to 
enable the eye to perceive a star, steadily. 


When we view the sky fixing our eyes 
a particular star located on it, we have 
nevertheless no difficulty in recognising tlu 
presence of numerous other stars both fai 
from and near to the one so regarded. Tlu 
question then arises whether the brightnLCr^; 
of any two stars as visually perceived n 
these circumstances depends to any notici* 
able extent on their positions relative to ead 
other in the field of view and whether th 
visibility of any particular star depend 
markedly on its position in the field wib 
respect to the point at which vision has bcc^ 
fixed. Both of these questions have it 
important bearing on the known variation 
in the anatomical structure of the retina a 
we pass from the fovea outwards. N 
answers can be given to these questions wbio 
are worthy of credence unless they are base 
on systematic observations and a carefi 
comparison of our subjective impressioi 
with the objective record furnished 1: 
photographic charts of the part of the sk 
under observation. If no effects of the kir 
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indicated actually exist, it might reasonably 
be inferred that the visual process by which 
a point source of light is perceived does not 
vary sensibly in its nature over the area of 
the retina. 

Other interesting questions arise which can 
only be answered by the results of specific 
investigations. It is familiar knowledge that 
when the night sky presents a background 
of continuous illumination, as for example, 
when the Moon is well above the horizon, 
the visibility of the fainter stars is seriously 
impaired. What is the precise origin of 
this effect, and how is the diminished 
visibility related quantitatively to the 
strength of the diffuse illumination of the 
sky ? Then, again, is it possible to perceive 
quantum fluctuations in the visibility of faint 
stars ? Here the difficulty presents itself of 
the fluctuations in brightness of stars due 
to the turbulence of the atmosphere which 
would also be present and interfere with the 
observations. 

Having discussed the visibility of the stars 
of various magnitudes, we pass on to consider 
the highly interesting question of their 
colours. As seen by the unaided eye, a few 
of the very brightest stars show a hint of 
colour. But the vast majority of the stars 
appear to our unaided vision as mere specks 
of light of greater or less brightness and give 
no indication of the great differences in the 
spectral character of the light which they 
emit and the very large differences in the 
effective surface-temperatures inferred from 
these spectral characters and also from the 
luminosities as measured by photoelectric 
and photographic methods using colour 
filters to isolate different parts of the 
spectrum. The effective surface-tempera- 
tures range from 25000° K. for stars of the 
spectral class BO, 5520° K. for those of 
spectral class G 5, to 2710° K. for the 
spectral class M 5. These enormous differ- 
ences show up very clearly when the lumino- 
sities gf the §tars ^re determined using colour 


filters as stated above ; the colour -index 
of a star is the difference between its magni- 
tudes in two colours. It is frequently given 
as the blue minus the yellow or visual 
(B V) magnitude. This difference may be 
as much as two whole magnitudes for a star 
belonging to the spectral class M. 

We may, therefore, well ask ourself the 
question why our unaided vision fails to 
reveal the great differences in colour which 
might have been expected in the circum- 
stances stated above. Here, a significant 
remark may be made, viz., that the colours 
of the fainter stars become distinctly more 
manifest when the stars are viewed through 
a telescope with an adequate aperture. 
Colour- differences between the two com- 
ponents of double stars also become notice- 
able with such aid and are indeed to be found 
indicated in the published catalogues of 
various observers. It is obvious from this that 
the magnitude of the light-flux reaching the 
retina from a star not only determines the 
visibility of the star and its brightness or 
luminosity, but also plays a highly important 
role in the perception of colour. We are 
indeed led to the inference that as the num- 
ber of light-quanta received per second by 
the eye from a light-source progressively 
increases, the sensations of luminosity and 
of colour develop pari passu and become 
more pronounced. When the light-flux 
reaching the eye is small, we perceive a dim 
and characterless luminosity. As the light- 
flux increases, our perceptions develop into 
a bright and colourful sensation. 

A great many years ago, the author visited 
the Mount Wilson Observatory near Pasadena 
and enjoyed the privilege of sitting at the 
eyepiece end of the 60 -inch reflector one 
night and of the 100-inch reflector another 
night. Amongst the objects chosen for view- 
ing through these telescopes were the famous 
Ring nebula in Lyra and the Great nebula 
in Orion well known to all amateur astro - 
npjners, The writer was familiar with the 
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appearance of these objects as seen through 
a 7-inch refractor available to him at 
Calcutta and was enormously impressed by 
what he saw of them through the great 
telescopes at Mount Wilson. The Ring nebula 
in Lyra exhibited flaming colours changing 
progressively from the external edge of the 
ring to its inner margin. The Great nebuJa 
in Orion which in smaller instruments 
appears as a shapeless patch of light without 
noticeable colour is seen with the sixty-inch 
as a blazing area of variegated colour deter- 
mined by the light-emission of the gases of 
which it is composed. The impression left 
on the writer by these experiences was so 
vivid that it was recalled and a special 
reference made to it in a broadcast on '‘The 
Stellar Universe” given several years after- 
wards at Madras. This appears in a printed 
collection of the author’s radio-talks on 
various aspects of science published by the 
Philosophical Library, Inc., of New York in 
the year 1951. 

When we look at a star directly or when 
we view a star or a nebula through the 
eyepiece of a telescope, we make use of the 
region of the fovea in the retina. It follows 
that everything that has been stated above 
regarding the perception of light and colour 
refers to the functioning of our eyes in photo- 
pic vision, so termed by writers on physio- 
logical optics. It is a fact that our eyes are 
capable of functioning in very dim light and 
enable us, for example, to find our way 
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through the countryside on a dark night 
when the landscape is lit only by starlight. 
This is scotopic or dim-light vision. But if, 
in the same circumstances, we look up and 
view a star which is a concentrated poxiit- 
source of light, it is photopic and not scotopic 
vision that is functioning. That we are 
unable without optical aid to see stars of 
magnitude higher than six or to perceive the 
colour in any except the very brightest of 
stars are therefore characteristic features of 
photopic vision. 

The real distinctions between photopic and 
scotopic vision are that scotopic vision does 
not function except when the eyes have been 
prepared for it by having been rested in the 
dark for an adequate period, and scotopic 
vision does not at all function in red light 
even after such a period of rest. It is often 
stated and generally believed that scotopic 
vision is achromatic while photopic vision 
alone is associated with the possibility of 
observing and recognising colour. Since, as 
we have seen, even in photopic vision, colour 
sensations become enfeebled at low levels 
of luminosity, likewise it is to be expected 
that they would be extremely weak at the 
very low levels of illumination at which 
scotopic vision functions. But that they are 
not wholly absent in scotopic vision even at 
such levels has already been noticed and 
remarked upon by the writer in an earlier 
publication (Memoir No. 125 of the Raman 
Research Institute, Vol. VIII, 1960, page 11). 
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LIMITATIONS ON THE USE OF ISOTOPES IN REACTION MECHANISMS* 
Part I. Some General Considerations 

S. V. ANANTAKRISHNAN 

Department of Chemistry, Madras Christian College, Tamharam, Madras 45 


E use of isotopes in the study of many 
reactions is now so general that an appraisal 
of the validity of the method in deciding on a 
reaction mechanism is warranted. The general 
approach to the problem is that of Bigeleisen 
and Goppert Meyer^ who obtain for the ratio 
of the rate constants following the transition 
state method an equation 

Ki _ fafb 

Ka 'ft 

where the partition functions are expressed as 
functions of the frequency of the bond involved 
and some factors depending on the symmetry 
of the system undergoing the change. Two 
complications were recognised quite early. The 
transmission coefficient along the reaction co- 
ordinate depends on the mass of the activated 
complex and this may be partly destroyed in 
any averaging process. Further, tunnelling 
effects cannot always be excluded.^ Where 
secondary effects alone are involved, the 
assumption is made that only stretching fre- 
quencies need to be considered. The stretching! 
force constant in the complex may decrease by 
a factor of two and it is possible to calculate 
from the masses the appropriate isotopic shifts. 

Now, if only one bond breaking step is 
involved, the rate constants should be such that 
the difference in activation energies should be 
essentially the difference in zero point energies 
of the isotopes. Unfortunately, no data to test 
this can be had from the reported rate measure- 
ments. Evidence is also not wanting to show 
that the bond-stretching force constant alone 
is inadequate. Bigeleisen and his associates^ 
have shown that even in the case of vapour 
pressures, cis-, trans-, and gem- dideutero 
ethylene show values which clearly showed 
values for hindered rotation about the C == C 
axis where one has to take into account pertur- 
bation by out of plane vibration and rotation- 
vibration coupling. 

A further point to be noticed is that the 
variations ' of both the parameters of the 
Arrhenius rate equation show variations in 

♦ Contribution to a symposium on Radiation Chemistry 
arranged bv the Department of Atomic Energy in March 
1964 . 


isotope exchange studies under homogeneous 
catalysis in the reduction of the dichromate 
ion by hydrogen. Though associated with the 
rate-determining step, the values are not in the 
same direction^ with different catalysts. 

A difficulty common to all isotope studies is 
the absence of experimental data on the vibration 
frequencies of the bonds involved in the reaction. 
This is particularly the case with the substi- 
tuted compound and the values have invariably 
to be computed. Isotope effects are dependent 
on the magnitude of spectral shifts. These in 
turn are linked up with the vibrational fre- 
quencies and their modes. Temperature, mass 
difference and atomic mass are all factors to 
be reckoned with in analysing the effect of sub- 
stitution. There is again the symmetry number 
in the Bigeleisen equation. Obviously this can 
have meaning only with reference to the transi- 
tion state. One has to expect this term to be 
related to the topology of the transition state 
and mor’e than one alternative will have often 
to be considered. Where closely related com- 
pounds are studied, the effect of substitution 
has been shown by Fairclough and Hinshel- 
wood^ in a general parallelism between the 
two Arrhenius parameters but instances are not 
wanting where this breaks down.^ The rate 
constant is a composite term involving both the 
parameters and using the rate constant alone 
for comparison can lead to incorrect inferences. 
While the activation energy is probably related 
to the bond broken in the rate-determining step, 
the entropy term has to be in relation to the 
topology of the transition state. If the two 
factors function in opposite directions, isotope 
effect can be negligible. Very accurate experi- 
mental data are needed to justify even a. limited 
comparison with rate constants. Taking all 
factors into account, rate constants are not 
often accurate to more than 2%. An error of 
this order can lead to an error* in the activation 
energies of 750 calories or of the entropy 
factor by about 1 entropy unit or' both. Where 
available, frequency shifts are not very much 
more accurate and any inference has to be 
subject to this limitation. 

We can see this by examining a few electron 
qr 9 tom transfer reactipns. Whether it is in 
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the gas phase or in condensed phase we find 
that isotope effects do not give an unequivocal 
answer to the reaction mechanism. The use of 
tracer atoms alone is inadequate with reactions 
in solution but where aquo-complexes or related 
structures are involved, some information can be 
had where the reactions have been studied in both 
water and in deuterium oxide. Kxishnamurti' 
has observed that from a mechanistic point of 
view these have not been very helpful. In the 
case of all the transition metals studied, it is 
necessary to consider any metal-ligand inter- 
action as involving the lone pair electrons of the 
oxygen in the water molecules. Though there 
is considerable difference between the masses 
of the isotopes of hydrogen, the change of 
medium has at best a secondary small influence 
and for an ionic or ion- dipole reaction the 
small difference in dielectric constants can 
cause very little difference. This is actually 
found to be the case. The effect will be still 
smaller if hydrogen does not participate in the 
transition state. The absence of any percep- 
tible effect of replacing water by D^O in the 
reaction between the aquo-complexes of Cr (II) 
and some pentammine Co (III) derivatives is 
a . pointer in this direction.s Similarly the 
dipyridyl complexes of Cr (II) show even 
smaller effects with the pi-electron system of 
the aromatic system functioning as an electron 
screen for the electron transfer.^ Eeplacement 
of NHg by ND3 in the electron transfer process 
is noticed to lead to a small reduction in the 
rate.i^ This is quite understandable from the 
structure of the complexes involved and can be 
reconciled with the extensive work of Taube 
and his school.ii 

An aspect of isotope effects that does not 
appear to have been taken into account is the 
geometry of the complex, weak and strong 
field interactions between ligand and metal and 


isotope effects negligible. Basolo and Pearson!- 
remark that A Eq is found to be zero even 
though for a reaction of the type 
A* + A -> A + A* 

this should not be zero as small isotope effects 
may favour the heavier isotope in one or other 
state and, except for the lightest isotopes, may 
be neglected. This is only to confirm that 
isotope effects in such cases fail to give a lead 
in understanding the mechanism of the procesr> 
The entropy term which also is involved in thv 
rate constant depends to some extent on guessiuy, 
the geometry of the transition state which 's 
not possible from isotope studies. 

The limitations are shown even in the stvul> 
of simpler molecules. In the oxidation-reduc* 
tion of chlorate to chloride and perchlorate in Ibv 
potassium salt, isotope effects can at best rub 
out a dissociative mechanism but no further pro- 
gress is possible.i^i This difficulty is common to 
all similar reactions especially in the solid stab. 
Another reaction where isotope effects are not of 
much use is shown by hydrogen peroxide. Bon«i 
rupture in the compound can lead to two labib' 
intermediates OH and HOo either of which cro; 
continue the chain process of decompositioj;, 
whether one uses flash photolysis or otht r 
means. The reported failure of the use v'f 
isotopic oxygen in the reaction mechanism 1 
not surprising. The use of isotopes can i: 
justified only where there are distinct alterna- 
tive paths for a reaction in which the natu:*- 
of the bonds involved lead us to expect tlif - 
ferences. 

In the concentration of isotopes by usiia! 
chemical reaction in isotopic exchange or i ^ 
homogeneous catalysis, it is natural to look foj 
possible mechanisms. For the simultaneou 
concentration of and by the NOo-Xt ^ 
reaction, Klein, Spindel and Sterni'* have 
gested the following mechanism : 


0-N* 4 - 






> O— 

o/^'Xo/'No 





+ 


N = 0 


>N*^— N— O 


possible changes in substitution mechanisms. 
All these factors modify the activation energy 
for the reaction and an overall result can make 


The reported activation energy for the reac- 
tion is of the same order of magnitude 
the potential barrier to rotation about the N—N 
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axis in dinitrogen tetr'oxide. It is much easier 
to visualise a simpler mechanism which does, 
not involve so many stages in which we can 
postulate a ti-ansient intermediate having a bridge 
structure analogous to what has been postulated 
for the dimer of NOo^’^. 
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BIOLOGICAL EFFECTS OF NEUTRON IRRADIATIONS 

M. S. SWAMINATHAN 

Indian Agricultural Research Institute, New Delhi 


A FIVE-DAY symposium on the biological 
effects of neutron irradiations, organized by 
the International Atomic Energy Agency, was 
held at the Brookhaven National Laboratory, U.S., 
beginning on October 7, 1963. Papers presented 
at the symposium related to topics such as 
neutron dosimetry, use of high energy protons, 
cellular and genetic effects, pathology, and the 
relative biological effectiveness of neutrons. 
Besides the contributed papers, there were also 
general addresses and invited survey papers. 

Dosimetry 

Several papers on Neutron-dosimetry brought 
out the complex nature of the problem, the need 
for evolving an acceptable system of classifi- 
cation of neutron energies, and recent improve- 
ments in the accurate measurements of dosi- 
metry. Dr. W. S. Snyder (U.S.) pointed out 
that the average linear energy transfer (LET) 
will not give a correct index of the dose 
delivered. Also, the LET distributions vary 
with the energy of the neutrons, e.g., 14MeV 
neutrons differ in LET distribution from Fission 
neutrons. Dr. B. R. Banville (Canada) said 
that experience with the slow neutron facility 
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in NRX reactor at Chalk River has shown that 
dose determination is simple only if the volume 
of the sample is small. Samples which are 
over 1 cm.3 in size present many problems. 
Dr. T. S. Mobley (U.S.) showed how through 
surgical techniques neutron doses can be 
ascertained in living tissues. A Russian group 
of scientists urged the need for more biological 
experiments using neutrons in the range of 
energy from a few KeV to 500 KeV. Dr. D. 
Hightower (U.S.) presented results of tissue acti- 
vation analysis in neutron-irradiated dogs. This 
technique gives a good idea of the neutron 
penetration curve. The actual dose delivered 
to specific internal organs can be judged. 
During exposure P 32 and S 35 are produced 
in tissues and these can be traced in autoradio- 
graphs, 

Radio-Biological Damage 
Prof. Y. I. Moskalev (USSR) compared the 
biological effects of fast neutrons and protons, 
of high energy and showed that the RBE of 
neutrons is 3 in many cases. ’ While working 
with animals there are differences in reaction 
depending upon whether spermatids or super- 


300 Biological Effects of Ifeutron 1 rradiation-S [ 


matozoa are exposed. He pointed out further 
that RBE values change considerably depending 
upon the index used to measure the radio- 
sensitivity. Dr. Bond (Brookhaven) gave the 
following figures for RBE of fast neutrons in 
different animals : Mouse, Index LD-50/5 days, 
RBE 3; Rat, LD-50/30 days, RBE 2-8; Dog, 
Early death, RBE 2 to 2-5 ; Dog, LD-50/30 days, 
RBE 0-95, 

Dr. Barendson (Netherlands) discussed 
macroscopic, microscopic and sub-microscopic 
dosimetry. The spatial distribution in ionization 
will influence biological efifects. The target 
theory alone is inadequate to explain radio- 
biological damage. Dr. Fowler (U.K.) elabo- 
rated how the target theory helps to understand 
differences arising from variations in LET. 
Dr. Sparrow (U.S.) indicated how radiation- 
sensitivity can be predicted on the basis of 
nuclear volume. With increasing volume there 
is increasing RBE. He suggested that chro- 
mosome volume should be used as a measure 
to assess radiation-sensitivity. Dr. Tobias 
(U.S.) posed the question : “Are the differences: 
between X-rays and neutrons in producing cell 
damage solely due to energetics, or are there 
differences in the mechanism through which 
cell death is brought about ?” Dr. Tobias also 
gave evidence for inferring that the indirect 
action component of radiation effects may be 
quite considerable. Thus in Neurospora, irra- 
diated adenine did some damage when introduced 
into the cell. Irradiated base analogues have 
an effect similar to that of direct irradiation. 

Cellular and Genetic Effects 

Presenting data on the effect of mono-energetic 
neutron irradiation of human cells in tissue 
culture, Dr. J. J, Broerse (Netherlands) showed 
that the survival of cells was greater with 
15 MeV than 3 MeV neutrons. Dr. Bender 
(U.S.) described the types of chromosome 
aberrations induced by neutrons in human cells. 
The RBE for fission neutrons is about 5 with 
regard to chromosome aberration. In peripheral 
leucocytes chromosome aberrations are seen 
even 20 years after an accident. The results 
presented by Dr. A. G. Searle (U.K.) suggest 
that neutrons at low intensity have the same 
RBE as gamma-rays and neutrons at high 
intensity have the same RBE as X-rays, In 
general, low intensity neutrons are efficient in 


inducing mutations in mice. The mutatiou. 
induced in mice are believed to be point muta- 
tions because changes occurred in only one ui 
the genes among two closely linked loci. 

Neutrons in Agriculture 
There were several papers dealing with the 
use of neutrons for inducing mutations in evuif 
plants. The entire situation was reviewed in 
a survey paper by Dr. A. R. Gopalayengar anti 
Dr. M. S. Swaminathan (India). They poinleri 
out that neutron irradiation will be particularly 
valuable in inducing mutations in polypluiii 
plants. Dr. Gopalayengar and N. S. Rat^ 

(India) showed that the effects of thennal 
neutrons can be modified by the combined u:‘i' 
of diethyl sulphate and neutrons. Tht*/ 
stressed the importance of such combined treat- 
ments. Dr. Yamaguchi (Japan) described tin 
effect of neutron irradiation in rice, and shown- 
that different varieties of rice respond different I v 
to irradiation. Dr. J. P. Miksche (Brookhaven ' 
presenting the results of work under He 
Brookhaven Co-operative Mutation Progvainiin 
gave a list of varieties that have been rclea.snr. 
in the United States as a result of mutatiun 
breeding, since 1953 (Table I). 

Table I 


‘Radiation-induced’ varieties released in tlu> 
United States since 1953 


Mutation 

Muta »en 

Crop 

1 Sanilac bean 

X-ray 

Pea bean Mii hs 

(Vine to erect type of 


hie variety 

growth, disease rtsis- 



tance) 



2 Seaway bean 

X-ray 

Pea bean MU hi 

(Erect type of growth, 


Hie variety 

virus resistance) 



3 Gratiote bean 

X-ray 

Pea bean MU \ki 

( better seed type) 


lite variety 

4 Florad oats 

Thermal 

Oat Florilancl 

(Disease lesistance) 

neutrons 

variety 

5 Alamo X oats 

X-ray- 

Oat Alamo 

(Disea.se resistance) 


variety 

6 NC 4 X peanut 

X-ray 

NC .1 

(Tougher hull) 



7 Pennrad barley 

Thermal 

Barley Hnd.sun 

(better winter hardiness) 

neutron.s 

variety 

8 Yukon 1 carnation 

X-ray 

White Sim 

(less petals and holds 


carnation 

longer) 
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LETTERS TO THE EDITOR 


ON THE DIFFUSION THEORY OF 

CONCENTRATION EXTINCTION OF 
FLUORESCENCE 

SvEsmNKov AND TISHCHENKO^ have reported that 
the concentration extinction of fluorescence of 
anthracene can be explained by the diffusion 
theory if one considers that in addition theie 
exists a different kind of quenching which is 
caused by the fluctuation in the distribution of 
solute molecules in solution. This quenching 
is called statical extinction by them. In a 
previous communication, ^ we have discussed the 
problem of concentration quenching of fluores- 
cence of eosine, acraflavin and rose bengal in 
glycerine. In order to study the problem of 
application of diffusion theory to concentration 
extinction, we have extended our measurements 
to the determination of the fluorescence yield 
with concentration in different solvents. The 
intensity of fluorescence in transverse direction 
in different solvents was measured in terms of 
the intensity of the incident light using a 
sensitive potentiometer balancing arrangement 
and photovoltaic cells.2 The fluorescence yield 
was measured for rhodamin concentrations 
varying from 2 X 10"^ g./c.c. to 2 X lO"-^ g./c.c. 
The solvents used are acetone, benzene, ether, 
ethyl alcohol and glycerine. 

The dependence of fluorescence yield on the 
concentration of rhodamin is shown in Fig. 1. 
The dependence of yield on the viscosity of the 
solvent is shown in Fig. 2. 



According to the diffusion theory of extinc- 
tion, when the concentration is small Lq/L is u 
linear function of C (concentration) and of l/v 
(viscosity), provided the kinetics sphere and 
the effective sphere of the collision of the 
second kind are not very different. Here 
and L are the yield of fluorescence in the 


unextinguished and extinguished solutions 

respectively.3'4 



In our measurements Fig. 1, the linear relation- 
ship between L^/L and C, clearly shows the 
participation of diffusion process in the con- 
centration extinction of fluorescence. However, 
in Fig. 2, a deviation from the linear relation- 
ship between Lq/L and 1/v indicates that the 
diffusion theory is not adequate by itself and 
one must look for an additional process of con- 
centration extinction. As our curves are similar 
to those obtained by Sveshnikov and Tishchenko^ 
for the dependence of the fluorescnce yield of 
anthracene on the viscosity of the solvent, it is 
not unreasonable to assume that the mechanism 
of concentration extinction of fluorescence of 
rhodamin is similar to that of anthracene. And 
hence in conclusion it may be said that the 
variation of the fluorescence yield with con- 
centration of rhodamin and the viscosity of the 
solvent, cannot be explained only by consider- 
ing the extinction due to diffusion process and 
it is necessary to consider, in addition, the static 
extinction. 

Department of Physics, M. K. Machwe.* 
University of Delhi, Jugal Kishore. 

Delhi, March 20, 1964. K. Gopala Krishnan. 

K. D. Chaudhuri. 
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DYE SENSITIZED POLYMERIZATION 
OF VINYL MONOMERS IN AQUEOUS 
SOLUTION 

Mechanism of polymerization of vinyl monomers 
in the visible light by dyesi"' dye-reducing 
agent'"^'!^ in aqueous solution has been explained 
as conforming to one of the three types : 
(i) energy transference between the excited dye 
and monomer,! (ii) production of radicals as 
a result of interaction of excited dye molecule 
and monomer^ “ 3 . 5. 7 and (in) production of 
radicals by self- decomposition of the dye^' or 
by interaction of excited dye with a third sub- 
stance like oxygen or OH' or the reducing 
agent.^’S-if> As an example of the last type the 
work of Delzenne and his co-workers^^^ who 
have proposed formation of radicals from 
hydrogen peroxide (formed during the reoxida- 
tion of leuco derivative or semi-quinone dye by 
molecular oxygen) is significant. Conflicting 
views have therefore been expressed with 
regard to not only the mechanism but also the 
necessity or otherwise of oxygen and/or reduc- 
ing agent in the system for polymerization to 
occur. 



Cl 02 03 04 0-5 C6 07 A 

2 4- 6 g 10 12 14 & 

0-6 12 18 2-4 30 3:6 42 C 


Fig, 1 . A, [M]^x 10 ^ (»;//)“• Methyl methacrylate; 

[Sodium Fluorescein] x 10® {mil} \ Cy [Ascorbic 
acid]-^Xl0"•M^/^j“^ at 35®C. A =4350 A, 

We have used sodium salt of fluorescein- 
ascorbic acid (reducing agent) -molecular 
oxygen, buffered (pH 6 to 8) for polymerization 
of methyl methacrylate at 35° C. The wave- 
lengths 365 m/^, 405 nui and 435 rryx were found 
to be effective. A number of preliminary 
experiments have been carried out with the 
systems : (a) Monomer-reducing agent, (b) 

monomer-dye, (c) monomer- dye-reducing agent 
under diverse conditions : pi’esence of oxygen or 
deaerated ; diffused daylight or at wavelengths 
365 m/ti, 405 raw, and 435 ; buffered with phos- 
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phate or phthalate or sodium hydroxide for dif- 
ferent pH’s (4 to 8). The course of polymerij^a- 
tion was followed by determining the rates; ot 
monomer disappearance (gravimetrically) ; dye 
disappearance (spectrophotometrically using 
X 4840 A. the maximum for the dye) and the 
chainlengths of polymethyl methacrylate (visrt)- 
metrically). It has been found that the rate 
of disappearance of monomer is directly propor- 
tional to one-half powers of light intensity, 
light absorption fraction by the dye and con- 
centration of reducing agent and second powi»r 
of monomer concentration (Fig. 1,A). The ratr 
of dye disappearance has been found to be pro- 
portional to first powers of light intensity, rive 
concentration (Fig. 1,B), reducing agent an i 
monomer concentration. Chainlengths ar».* 
inversely proportional to one-half powers of light 
intensity and reducing agent concentralifiii 
(Fig. 1, C) and direcly proportional to second 
power of monomer concentration. Apart fr**::) 
this systematic investigation, we have made Uw 
following observations not reported so far : 
(i) Ascorbic acid alone buffered at pH 4 1u f 
initiates polymerization under deaerated condi- 
tions without induction period ; in the 
of oxygen there is induction period but rate vi 
polymerization is slightly higher than in Vvx 
deaerated system ; (ii) there is no initiation wi’ii 
this dye alone or dye-buffer system; (in) d>r. 
ascorbic acid-phosphate buffer-oxygen systs i-. 
appears to be the most effective ; (iv) with Jr 
buffers the order of efficacy is phosphate- 
phthalate ) sodium hydroxide; and (v) \m \ 
phosphate the rate increases with decrease of 
Most of our observations may be explaincni I; 
assuming the transference of energy from tl. 
excited dye molecule to reducing agent-biitf; 
complex in the presence of oxygen leading • 
radicals which initiate polymerization a* cuhi 
panied by usual propagation step and miitu. 
termination of growing free radicals. A detciif 
paper with kinetic results and discussion ; 
appear elsewhere. 
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A NEW EXAMINATION OF THE 
SPECIAL COMPONENTS OF 
'PTEROCARPVS INDICUS HEARTWOOD 

Narrawood or Pterocarpus indicus is indigenous 
to Malayan peninsula and particularly Philippines. 
Brooks! investigated the special chemical com- 
ponents of its heartwood as early as 1910 and 
reported the presence of a colouring matter 
called narrin and of two colourless components, 
pterocarpin and homopterocarpin. More 
recently, Gupta and Seshadri- examined two 
samples, one obtained from Kepong, Malaya, and 
the other from Philippines and identified only 
angolensin being present in an yield of 0*1% ; 
pterocarpin and homopterocarpin were found 
to be absent. With a view to isolate angolensin 
for another study, we procured some narrawood 
from Philippnes. In the course of this study, 
some new results have been obtained. Though 
our programme is still incomplete, a brief 
report is now made in view of the recent publi- 
cation of Cooke and Rae.'^ 

Two samples, one more coloured than the 
other, were extracted successively with light 
petroleum (b.p. 60-80°), ether and ethanol. 
Light petroleum extract of the more coloured 
sample yielded as solids homopterocarpin 
(m.p. 86-87°) in a high yield (ca. 1*3%) and 
a steam volatile fraction (m.p. 80-81° ; 0-5%) 
which appears to be terpenoid in nature. From 
the ether extract after concentration and 
cooling an amorphous coloured material 
separated out. The mother liquor was found 
to contain small amounts of formononetin 
(m.p. 250-252°) as the sodium carbonate soluble 
part and homopterocarpin as the neutral frac- 
tion. Ethanol extract gave more of homof)tero- 
carpin and formononetin. Total yields from 
550 g. of the heartwood were hoirropterocarpin 
9*5 g., steam ^ volatile component 3 g. and 
forrnononetin 160 mg. 


The light petroleum extract of the less 
coloured sample was found to contain lesser 
amounts of homopterocarpin and the steam 
volatile fraction and also a little amount of 
pterocarpin (m.p. 162-63°). Ether extract gave 
the same components as in the case of the more 
coloured sample ; whereas ethanolic extract 
yielded more of pterocarpin besides homoptero- 
carpin and formononetin. Total yields from 
450 g. of the heartwood were homopterocarpin 
4*4 g., steam volatile compound 1 g., formo- 
nenetin 20 mg. and pterocarpin 60 mg. 

Angolensin was originally considered to be 
rare in its occurrence.-^ But now it has been 
found in a number of P. species.-’^ Formo- 
nonetin has not so far been found in P. species ; 
our results agree with those of Cooke and Rae-^ 
in recording its ‘ presence in P. indicus. 
Similarly it is interesting to note that isoliqui- 
ritigenin which was earlier found in three 
P. species (P. dalbergioides, P. santalinus and 
P. macrocarpus) is found also in P. indicus.^ 
Surprisingly angolensin is absent in the samples 
now examined. In this respect and in having 
homopterocarpin in large amount, these wood 
samples differ markedly from those examined 
earlier by Gupta and Seshadri^ and recently 
by Cooke and Rae.*"^ The latter group of workers 
have extracted 100 pounds of the wood and 
isolated angolensin (174 g.), pterocarpin (13*2 g.), 
pter of uran ( 0 * 5 g. ) , formononetin ( 3 * 1 g. ) , 
isoliquiritigenin (0*5 g.) and (— ) p-hydroxy- 
hydratropic acid (70 mg.). This difference 
in the results suggests that there can be a 
large variation in the special components of 
even the same heartwood. Probably these dif- 
ferent compounds represent different stages of 
evolution because they are all interrelated in 
the scheme of biogenesis. An examination of 
other samples of narrawood is in hand and the 
full results of these combined investigations 
will soon be published. 

Department of Chemistry, S. C. Bhrara. 
University of Delhi, A. C. Jain. 

Delhi-6, April 8, 1964. T. R. Seshadri. 
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CARBONYL FREQUENCIES IN SOME 
SUBSTITUTED BENZILS 

Benzil is reported to have a skew configuration 
in which the two car'bonyl groups are not in the 
same plane making an angle of 90°-100° with 
each other by a study of the spectroscopic, i 
dipole moment^ and X-ray diffraction measure- 
ments-3 in such a case, there can be little or 
no conjugation between them and each carbonyl 
group should therefore behave quite independent 
of the other. In benzil and symmetrically sub- 
stituted benzils, the environment of the two 
carbonyls is the same and therefore only one 

> C = O band should result. But in the case 
of unsymmetrical benzils containing a sub- 
stituent in p-position of one of the phenyl rings, 
the two > C O groups are not identical in the 
sense that one is attached to phenyl and the 
other to substituted phenyl group. Hence two 

> C = O bands should appear, one corresponding 
to the benzoyl carbonyl, the same as that in 
benzil, and the other pertaining to the sub- 
stituted benzoyl carbonyl. 

With this object in view, the infra-red 
spectra of benzil, 4 : 4'-dimethoxy, 4 : 4'-dinitro 
4-methoxy, 4-dimethylamino, 4-chloro and 
4-nitro benzils have been recorded in CHCU 
solution because of poor solubility in CCl^. The 

> C =: O frequencies are given in Table I. 

Table I 

> C = O stretch frequencies in the I.R. spectra 
of symmetrical and unsymmetrical benzils 

in CHClg solution 


Compound > C = O • stretch frequencies 

cm. ^ 


0 0 

1677 

1661 

0 0 

1677 

1671 

0 0 

.. 

1671 

0 0 

1677 

• • 

0 0 

1677 

1689 

0 0 

1677 

1691 

0 0 


1691 


The data reveal that the symmetrical benzils 
give only one >0 = 0 band. The >0 — 0 
frequency of benzil is close to that of aceto- 
phenone in agreement with the report of the 
earlier workers. The >0 = 0 frequencies oi 
4 : 4'-dinitr'o and 4 : 4'-dimethoxy benzils are 
close to those of p-nitro acetophenone and 
p-methoxy acetophenone respectively. Unsym- 
metrical benzils, on the other hand, gave two 
bands as expected. One of them had the same 
frequency as that of benzil and the other 
appeared at a higher frequency when NOo and 
Cl groups were present in the p-position of one 
of the phenyl rings and appeared at a lower 
frequency when methoxyl and dimethylamino 
groups were present in the same position. This 
goes to prove that the difference in environment 
of the two carbonyl groups is responsible for 
splitting of the >0 = 0 ^ band, and that the two 
carbonyls are not in the same plane as they 
are acting independent of each other. It may 
be mentioned in this connection that similar 
conclusions regarding the non-planarity of the 
carbonyl groups in symmetrical benzils have 
been drawn by Leonard and co- worker sC“S from 
the study of ultra-violet absorption spectra. 

The findings in this paper, in addition, indicate 
that electron attracting groups like NO 2 enhance 
the > C = O frequency and electron releasing 
groups like — OCH 3 and —N (CH3)2 lower it. 

While this paper was under preparation, a 
paper published by BernaP reporting a split- 
ting in the > C = O band of benzil has come ti? 
our notice. This result is at variance with the 
earlier observations and therefore requiri?:^ 
further scrutiny. 

Department of Chemistry, B. Subrahmanyawe. 
Osmania University, A. Mxjralikrishna. 

Hyderabad-7, N. V, Subba Rao. 

April 1, 1964. 
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THE ORIGIN OF THE INCREASED 
NAD GLYCOHYDROLASE ACTIVITY 
IN EXPERIMENTAL TUBERCULOSIS 
We have reported the presence of the enzyme 
NAD glycohydrolase in an inhibited state in 
the crude cell-free extracts of the organism 
Mycobacterium tuberculosis H 37 Rv, grown in 
vitro and its activation and purification from 
that source.1’2 The presence of this enzyme in 
an active state in the lung-grown tubercle 
bacilli and an increase in this enzyme activity 
in the tuberculous infected mouse tissues 
have been reported by other workers.'^’-^ Our 
interest was to trace the origin of this 
increased NAD glycohydrolase activity in infec- 
tion, that is, whether this increased activity is 
due to the activation of the bacterial enzyme on 
growth in vivo or it is of the host origin as 
observed in the other cellular degenerative 

processes.5’6 

In this communication, we have given evidence 
of the host origin of the increased NAD glyco- 
hydrolase activity in tuberculous infection and 
also of the actual existence of one of the 
postulated modes of action of the potent anti- 
tubercular drug, isonicotinic acid hydrazide 
(INH), viz., tne formation of the INH analogue 
of NAD.7‘9 

The NAD glycohydrolase and the NAD-INH 
exchange activities of the normal and tubercu- 
lous mouse tissue homogenates were determined 
by the methods reported earlier.2'7 The 
specific activities of the preparations are given 
in Table I. 


inhibitor preparation (unpublished). These 
results clearly establish that the NAD glyco- 
hydrolase activity in infection had the same 
properties of the host enzyme and differ from 
the bacterial enzyme considerably. 

In addition, as shown in Table I, the NAD-' 
INH exchange reaction also is increased con- 
comitantly in tuberculous infection and the INH 
analogue of NAD has been isolated and 
characterized. The formation of such an ana- 
logue is one of the postulated modes of action of 
this potent antitubercular drug. This is the 
first communication w^herein the actual demon- 
stration of the NAD-INH exchange reaction is 
reported in tuberculous infection and might 
account well for the above mode of action of 
the drug in vivo. 

Another interesting finding was the participa- 
tion of NMN and NADP also, in the NAD glyco- 
hydrolase catalyzed exchange reaction by nor- 
mal, as well as infected mouse tissue enzymes, 
at varying rates. 

The detailed p'aper will be published else- 
where. 

Pharmacology Lab. and K. P. Gopinathan. 

Dept of Biochemistry, M. Sirsi. 

Indian Institute of Science, C. S. Vaidyanathan. 
Bangalore-12 (India), April 28, 1964. 
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Table I 

iVAD glycohydrolase and NAD-INH exchange activities of normal and tuberculous mouse 

tissue extracts 




NAD glycohydrolase 



NAD-INH e.xchauge 

Source of 
enzyme 

Specific activity ( ^m-moles of NAD 
per min. per mg. protein) 

Per cent, 
increase over the 
normal 

Specific activity (Atm-inoles of INH- Percent, 
analogue of NAD formed) increase over 

per min. per mg. protein the normal 


Normal 

Infected 


Normal 

Infected 

Lung 

Liver 

9-55 

5-89 

16-26 

7-94 

70 

35 

S-33 

2-02 

4*99 50 

2-39 18 


The enzyme from M. tuberculosis did not 
catalyze the analogue formation between NAD 
and INH. 

The properties of the NAD glycohydrolase 
from lungs of normal and infected animals were 
compared with that of the purified bacterial 
enzyme, 2 which include the pH optima, sub- 
strate specificity, Km values, sensitivity to 
chemical inhibitors and the specific bacterial 
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A HEAT-PROCESSING METHOD FOR 
THE ENRICHMENT OF WHITE RICE 

A METHOD of heat treatment under closed condi- 
tions for quick artificial ageing of fresh milled 
rice has been recently described by us.i The 
same method has now been found to lend itself 
to the enrichment of white rice with vitamins 
and minerals by merely mixing the nutrients 
with the lice prior to its heating- 

The method essentially consists in adding the 
nutrients in powdered form on to the rice 
(10-40 kg. batches) taken in a jacketed closed 
rotating drum, heating the contents till the rice 
attains a temperature of 90-95° C. and then 
storing it overnight under' insulation so as to 
permit slow cooling. Enrichment with calcium 
as also with thiamine, nicotinic acid and ribo- 
flavin were tried. The nutrients were generally 
added in the following proportion : Calcium 
(usually as carbonate) , 100 mg. ; thiamine hydro- 
chloride, 400 y-g . ; riboflavin, 400 Mg. and nicotinic 
acid, 4 mg. per 100 g. of rice. The vitamins 
were added mixed either with the calcium 
carbonate or, if used alone, with powdered ri .e. 
The extent of loss of the nutrients on washing 
was deter'mined by the following washing test : 
Twenty--flve grammes of rice and 60 ml. of 
water were swirled 15 times in a 250-ml. 
Erlenmeyer flask, and the supernatant, along 
with the floating particles, decanted ; this was 
repeated two more times. This represented, 
in terms of household practice, a quite exhaus- 
tive washing. The washed rice and the original 
rice were then analysed for the required 
nutrients. Calcium was estimated hy oxalate 
precipitation, 2 thiamine by the thiochrome 
method, 3 nicotinic acid with cyanogen bromide 
and metol^ and riboflavin fluorometrically.s 

Typical data for washing loss of nutrients in 
some batches of rice are presented in Table I. 
Barring riboflavin, retention of the other 
nutrients, particularly calcium ' and thiamine, 
in the enriched rice was evidently satisfactory. 
The heat treatment thus in some way caused 
these nutrients to get relatively fixed on 
to the rice. This effect of the heat treatment 
is more strikingly shown in the case of unen- 
riched rice. Whereas untreated rice lost a very 
large proportion of its contents of thiamine and 
nicotinic acid on washing, this loss was reduced 
very considerably after the heat treatment. 
Incidentally, these results* also show that the 
heat treatment per se had no deleterious effect 
on the natural thiamine content of rice ; alsov 
inclusion of calcium carbonate did not affect 
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either the incorporation or retention of the added 
vitamins. 

Table I 

Retention of nutrients hy untreated, heat-treated 
enriched rice after washing 


A freshly -harvested B-mgar Sannr. variety of rice was used 




Nutrient 


Rice 

In original 
rice 

(mg. %) 

In washed 
rice 

(mg. %) 

Retention 

(%) 

Untreated 

Calcium 

.. 12 



Ca-emiched 

.c 101 

74 

73 

Ca+ Vit^^ -enrich eel 

.. 109 

81 

74 

Untreated 

Thiamine 

0-170 

0-065 

38 

Heat treated 

0-180 

0-160 

89 

Vit- enriched 

0-450 

0*315 

70 

Ca-f Vit- enriched 

0-490 

0-365 

74 

Untreated 

Nicotinic acid 
1-90 

0*55 

29 

Heat treated 

1-92 

1*35 

70 

Vit-enriched 

5-41 

3*38 

62 

Ca-h Vit-enriched 

5-22 

3*09 

59 


(5-99)t 

(4*24) 

(71) 

Untreated 

Riboflavin 

0*040 

0*015 

38 

Vit-enriched 

0*346 

0*132 

38 

Ca-h Vit-enriched 

0*371 

0*149 

40 


(0-337) 

(0*167) 

(47) 


* Vit indicates thiamine, nicotinic acid and riboflavin. 


t Figures in parentheses represent results of an experi- 
ment in which the rice, in the enrichment process, was 
subjected to a longer period of heating than usual (60 min. 
in place of aLoat 40). 

The importance of the nutritional enrichment 
of raw milled rice is now well recognised.^’" 
•Rice has been enriched so far primarily by a 
method of coating a solution of vitamins and 
iron around the grains in a ‘premix’ followed 
by a further protective coating of an edible 
film.® The present method dispenses with the 
use of solutions and has the advantage of enab- 
ting the fortification of rice with calcium as 
well, in which mineral it is particularly deficient. 
Retention of riboflavin in this method is not yet 
satisfactory, but this is being further studied. 

I wish to thank Drs. H. S. R. Desikachar, 
V. Subrahmanyan and M. Srinivasan for their 
valuable advice and encouragernent. 

Central Food Tech. Kshirod R. Bhattacharya. 

Reseax’ch Institute, 

Mysore-2, January 1, 1964. 

1. Bhattacharya, K. R., Dasikachar, H. S. R. and 

Subrahmanyan, V., Indian J. Tech, (Gomrauni- 
cated). 

2. Clark, G.W. and Collip, J. B,, /. Bioh Chem,, 

1925, 63 , 461. 






i^etters to the Editor 


Bechtel, W. G. and Hollenbeck, C. M., Cereal- 
j Chem,^ 1958, 35, 1. 

^P'riedmann, T. E. and Frazier, E. Arch. Biochem,^ 
;-t 1950, 26, 361. 

-^irnold, A., Cereal CJiem..^ 1945, 22, 455. 
i^iirter, M. F. , 1 auter, W. M., de Ritter, E. and 
Rubin, S. H., Ind. Eng. Chem„ 1946, 28, 486. 
"VVilliams, R. R., /. A?? 2 er. Dietet. Asscc.^ 1952, 28, 
209. 

THROUGH PLAGtOCLASE 

^E:ldspars and its bearing on 

MYRMEKITE FORMATION 
controversy exists regarding the origin 
^ ^t^5^rmekite in granitic rocks. While Becke"*- 
Tilley2 supported the view that myrmekite 
<3.TjLe to the replacement of potash feldspar 
Iplagioclase, Reynolds*"^ and Drescher-Kaden-^ 
it to be due to the replacement of 
>l2a-^ioclase by K-feldspar. Recently, Sarma 
^<3. IPtaja^ have suggested, that myrmekite is due 
‘thie breakdown of the anorthite component 
T:>lagioclase, expulsion of Ca and Al, leaving 
►eli.iri<5L quartz in relatively acidified plagioclase. 

this note an attempt is made to present 
of the studies rr.'ade on the myrmekites 
^'oria. the granitic rocks east of Khammam, 
'Vxi.cSL’h.ra Pradesh (long. 80® 19', lat. 17° 24')- 
C'lnio feldspars are coarse-grained, grey or light 
oixxk in colour and include both plagioclase 
and potash feldspar which is often 
miorocline. They are frequently somewhat 
ipo3r]pliyroblastic and present corroded outlines 
to'w'a.rds the groundmass which consists chiefly 
oi! QLuartz and biolite. Both myrmekites and 
poirtliites are fairly common. 


The development of myrmekite in the rocks 
seems to be a metasomatic phenomenon. For 
instance, in Fig. 1, the formation of myrmekite 
can be partly traced. The arrangement of 
quartz blebs and vermicules appear to suggest 
a lattice control by the plagioclase, le., one 
set of quartz tubules are parallel to the plagic- 
clase twinning (as at point X^); there is another 
set which is perpendicular and appears to be 
nearly parallel to the other set of plogioclase 
twins (poorly expressed as at Yg, Y 2 )* The 
myrmekite may have formed by the introduction 
of silica initially along the plagioclase twin- 
lamellae and subsequently by further encroach- 
ment. In some of the large quartz areas 
(between and Y^ in Fig. 1) the plagioclase 
twinning continues undisturbed. Similarly in 
Fig. 2 (which is not a myrmekite but could be 
a stage in its formation, and is similar to 
‘southern’ part of myrmekite of Fig. 1) islands 
of quartz are slowly encroaching on plagioclase. 
They present very irregular, diffuse and grada- 
tional boundaries to the plagioclase host. With- 
in the quartz areas the plagioclase twinning 
still continues undisturbed faintly (as at the 
point Q). This feature suggests that the silica 
(possibly from the groundmass) diffused into 
the plagioclase without in any way breaking 
down the lattice of feldspar. At the point V 
there appears to be a slight disordering in the 
lattice (seen by the shifting of the twin- 
lamellae). Such features have been applied by 
the senior author^ in tracing mineral paragenesis 
of the rocks of New Jersey Highlands, U.S.A. 
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From these studies a number of conclusions 
are drawn tentatively : (1) The plagioclase of 
myrmekite is earlier formed and quartz is later. 
(2) This quartz is not of endogene origin 
but introduced from outside, possibly from 
the ground mass. This is suggested by 
(a) the slight disturbance of twin-lamellss 
at the margin of plagioclase (at the point 
'V in Fig. 2) and (h) the presence of a sort 
of small-scale basic front near the same point 
V in Fig. 2 which could have been formed 
only by the removal of silica from the ground- 
mass, (3) The diffusion of silica initially may 
have been through intergranular spaces but 
subsequently through the lattice of plagioclase. 
The lack of disordering in the plagioclase lattice 
may be more consistent with dry ionic diffusion 
than bodily migration of solutions which was 
suggested by Drescher-Kaden.^ (4) The authors 
do not agree with the views of Sarma and 
RajaS that the myrmekite is formed by the 
breakdown of the anorthite component of 
plagioclase under stress. The reasons are that 
the myrmekitic plagioclase is not more acidic 
than the rest of the plagioclase ; secondly there 
is no epidote, apatite, etc., in the immediate 
neighbourhood which should have formed by the 
expulsion of Ca and A1 from the anorthite 
component ; thirdly if the anorthitic part of 
the original plagioclase were to break up under 
stress the released quartz present as tubulss 
in the myrmekite may be expected to be opti- 
cally continuous (especially when the associated 
plagioclase in optically continuous) . Such is 
not the case in all the quartz vermicules of 
myrmekites examined by the authors. This 
suggests that the silica is exogene and intro- 
duced later. 

The authors' are grateful to Dr. S. Balakrishna 
for his valuable suggestions. 

Geology Department, Y. Janardan Hao. 

Osmania University, Ch. Sudarsana Raju. 

Hyderabad-7, December 5, 1963. 
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USE OF OIL IMMERSION OBJECTIVE 
IN THE DETERMINATION OF 

REFRACTIVE INDEX OF MINERAL 
FRAGMENTS BY IMMERSION METHOD 

Determination of refractive indices of 
minerals by immersion method is a routine pro- 
cedure in most mineralogical laboratories. 
However the chief problem of the procedure is 
the refinement of the technique of picking out 
a very small mineral grain (that has in often 
cases passed through a hundred mesh sieve) and 
embedding it in a liquid. This technique is a 
little cumbersome and time-consuming demand- 
ing steadiness of the operator’s hand. It is 
suggested that the oil immersion objective 
effectively solves this problem making the 
work quite fast and pleasant. 

In his laboratory, the writer uses 10 X objec- 
tive and 100 X oil immersion objective with a 
Leitz microscope. Before the start of the work, 
accurate centring of both the objectives is 
necessary. After searching a suitable grain 
from a mineral spread on glass slide with 10 X 
objective, it is much easier and quicker to brush 
aside the other surrounding grains with a 
pointer drawn out of a glass rod than to 
pick up the particular grain and transfer it to 
another slide. Even if a few grains closely 
situated to the grain under examination are left 
in position, further work is not hampered and 
on the other hand these may be used for com- 
parison during refractive index determination. 
However at the beginning care may be taken 
to scatter the minerals spread on the slide. 

After bringing the required grain at the inter- 
section of the cross- wires, the 10 X objective is 
removed and the oil immersion objective with 
a drop of liquid applied to its lens is inserted. 
The final contact between the liquid drop and 
the mineral grain is achieved by the fine 
adjustment of the microscope. Further work 
is carried out again by inserting the 10 X 
objective. 

It has been found that the mineral grains are 
generally never displaced or crushed and about 
three grains at a time can get nicely embedded 
in the liquid drop placed in this fashion. 
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Subsequent liquids can be applied in a similar 
way after evaporating earlier liquid by gently 
warming the slide on a hot plate. 

The time required to embed the grain in a 
liquid after its selection is about five minutes. 
This method can be particularly used by those 
seeking to investigate simple mineral grains. 
The chief advantage of the oil immersion 
objective in this procedure is its mechanicalness 
that can be taken advantage of even by a 
beginner in refractive index determinations. 

The writer’ is grateful to Professor C. E. Tilley, 
F.R.S., of the Cambridge University, England, 
for reading the note. 

Geology Department, M. G. Paithankar. 

Government Science College, 

Jabalpur, September 16, 1963. 


GRANITE-PAKHAL RELATTONSHTP 
(YELLANDLAPAD AREA) 

The Pakhal belt of sedimentaries consists of 
conglomerate, gritty sandstone, slate, phyllite, 
limestone and quartzite and extends due north- 
west from Yellandlapad (Singareni Collieries) 
in the Godavari valley. They are structurally 
disturbed at the south-eastern end of the belt 
and surround here three exposures of granite 
gneisses, namely the Karepalli bay, the 
Yellandlapad bay and the Bethampudi bay. The 
stratigraphic position of the Pakhals relative to 
the granite gneisses has been a subject of 
controversy. 

According to King,i who first described the 
geology of the area, the Pakhals overlie un- 
conformably the granite gneisses. Mahadevan^ 
considered the Pakhals to be intruded by the 
granite in the Singareni area and hybrid rocks 
are formed at the contact. HeronS held the view 
that conglomerate occurs at the granite-Pakhal 
junction all along the Muneru river. Janardan 
Rao^ considered the granite of the Yellandlapad 
area to be younger than the Pakhals and as 
derived by granitisation of the latter. According 
to Sarma and Appavadhanulu^ and Ray- 
chaudhuri,<5 the granite-Pakhal contact is depo- 
sitional all along the south-eastern margin of 
the belt. 

Recent studies by the author have shown that 
the Pakhals overlie 'unconformably the granite 
gneisses and also a sequence of metasedimen-> 
taries which, consist of quartzite, phyllite, talc- 
chlorite-, biotite schists, limestone, grunerite 
gneiss and ferruginous quartzite. The metasedi 
mentaries occur as two narrow strips one in the 


neighbourhood of Singareni village and the 
other near Mulakalapalli and may be described 
as 'Singareni . strip’ and ‘Mulakalapalli strip’ 
respectively. These metasedimentaries were 
previously thought to be part of the Pakhals 
presumably because of their superficial resem-- 
blance in lithology with the latter. The 
Mulakalapalli strip has been recognised indepen- 
dently by Raychaudhuri. The author proposes 
that the metasedimentaries of the two strips 
referred to be designated as ‘Singareni Series'. 

The basal conglomerate of the Pakhals overlies 
unconformably either the granite or the Singa- 
reni series of metasedimentaries and is well 
exposed at following places : 

1. Conglomerate made up of pebbles of 
quartz, fragments of feldspar and angular pieces 
of phyllite and mica schist embedded in a shaly 
matrix, and gritty sandstone are noticed a mile 
south-east of Nizampet and two miles north- 
east of Pirpalle over the Karepalli bay granite. 

2. Gritty sandstone and arkose frequently 
sheared occur a furlong north of Mahditog and 
a furlong south-east and south-west of Puballi, 
over the Yellandlapad bay granite. 

3. ‘Singareni strip’ of the metasedimentaries 
is overlain by conglomerate consisting of quartz, 
and ferruginous quartzite pebbles in a ferrugi- 
nous matrix two fur’longs west of Karepalli- 
Yellandlapad railway line, between 273 and 274 
mile posts. 

4. A basal conglomerate overlies the 
‘Mulakalapalli strip of the metasedimentaries and 
is well exposed in the neighbourhood of 
Mulakalapalli village, and at the foot of the hill 
•1217'. 

The studies show that the granite-Pakhal 
relationship in the Yellandlapad area is deposi- 
tional marked by a conglomerate bed. On the 
other hand, granite shows intrusive relation- 
ship to the Singareni series exposed in the 
neighbourhood of the hill A 980', three furlongs 
north-east of Singareni village and two furloiigs 
south-west of Bethampudi village. Within the 
Yellandlapad bay enclaves of phyllite with tal- 
cose material, biotite schists, ferruginous quart- 
zites, etc., similar to the Singareni series occur 
in the granite. 

The author wishes to place on record his 
grateful thanks to the late Professor C. Maha- 
devan under whose general guidance the work 
was carried out. 

Geology Deparment, T. Ramamohana Rao, 
Andhra University, 

Waltair, January 2, 1964, 
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REGENERATION OF OPERCULUM IN 
POTAMIDES CINGULATUS (GMELIN) 

(GASTROPODA : PROSOBRANCHIA) 
Regeneration of lost parts, which is a wide- 
spread phenomenon in the animal kingdom, has 
not been much studied in Mollusca. Cooki sum- 
marised some of the interesting features of 
Molluscan regeneration. When deprived of 
their tentacles, eyes, or portions of the foot, 
Mollusca do not suffer severely and can 
reproduce the lost parts in a short time. Some 
marine forms like Harpa and Solen are capable 
of some kind of autonomy. The regeneration 
of shell in several forms is fairly well known. 
But there do not seem to have been any obser- 
vations on the regeneration of the operculum 
which is characteristic of Prosobranch gastro- 
pods and is formed by the posterodorsal region 
of the foot. The present account is a preliminary 
report of the author’s studies on the regenera- 
tion of operculum in Potamides cingulatus 
(Gmelin). 

The operculum of Potamides cingulatus is 
only slightly calcified, constituting mostly of 
conchiolin (about 99%). In the present study 
the operculum was completely removed from 
the foot with a sterilised scalpel. The animal 
was allowed to retract into the shell, and the 
mouth of the shell was plugged with sterilized 
cotton. The animals thus treated were kept 
for two days in water from the estuary, which 
is the normal habitat of the species. Two days 
later, the specimens were transferred into an 
aquarium containing mud at the bottom. 

The normal operculum of Potamides cingu^ 
lotus is about 4 mm. in diameter. The growth 
in diameter of the operculum during regenera- 
tion is shown below. 

Time after removal of operculum Diameter 
3rd day 1 mm, 

7th day 2-5 mm. 

15th day 4 mm. 

In fifteen days the operculum is regenerated 
to the normal size. The regenerating operculum 
is oval in shape to start with and as it develops, 


attains a more rounded shape. It is also trans- 
lucent, being composed at first of only a uniform 
layer of conchiolin. The normal operculum is 
opaque and showed concentric layers of con- 
chiolin. 

The regeneration of operculum is interesting 
in another way. It has to grow and fit into 
the size of the mouth of the shell. Normally 
the shell opening and operculum grow together 
and are mutually accommodated in growth. In 
the regeneration of operculum we have the 
interesting problem of its growth into the pattern 
set by the shell opening. 

My thanks are due to Prof. R. V. Seshaiya, 
for suggesting the problem and encouragement. 
I am also thankful to the Government of India 
for the award of a Senior Research Training 
Scholarship. 

U.G.C. Centre for T. N. C. Ramaprasad. 

Marine Biology, 

Porto Novo, S. India, December, 22, 1963. 
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PRELIMINARY OBSERVATIONS ON 
THE SUCCESSFUL INDUCEMENT OF 
BREEDING OF CATLA CATLA 
(HAMILTON) 

As a measure of improving fish production in 
the Tungabhadra reservoir the necessity to intro- 
duce quick-growing species of Gangetic carps, 
which grow to large sizes, was recognised as 
early as 1959. With this end in view, large 
numbers of fry of Gangetic carps are being 
imported from Bengal annually, at considerable 
expense, and to date a total of 2*1 million fry 
have been stocked in the reservoir. To obviate 
the necessity of importing large quantities of 
fry and incurring of expenditure in the stock- 
ing programme, experiments on the inducement 
of breeding of Gangetic carps by the adminis- 
tration of injections of pituitary extracts were 
taken up and a notable measure of success 
achieved in the breeding of Catla catla is 
reported in this account. 

The major Indian Gangetic carps, Catla catla, 
Labeo rohita and Cirrhina mrigala have been, 
successfully bred by the administration of 
pituitary extracts (Anon., 1960 ; Chaudhuri, 1960 ; 
Alikunhi et al., 1960). Subsequent to these 
initial successes several attempts have been 
made in different pairts of the country, with 
varying degrees of success to induce breeding 
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in the - three species of carps (Mammen and 
Sulochanan, 1962). However, a significant fact 
that has; repeatedly been observed in these 
exp^imehts is that the percentage of successful 
inducements in the fastest growing species, viz., 
Catla cdtla, has consistently been low. Chaudhuri 
(1960> and Alikunhi et al. (1960) have attributed 
the low percentage of success in experiments 
with Catla catla to the unripe condition- of 
gonads, incomplete ovulation or fertilisation and 
also accumulation of fat in the body cavity due 
probably to the fact of the breeders having been 
fed with fat-rich oil-cakes. 


Taking these facts into consideration and 
based on the observation of several specimens 
which failed to respond to pituitary injections, 
Dr. B. S. Bhimachar- (personal communication) 
postulated that the large percentage of failures 
in Catla could probably be attributable to the 
inhibitive action of the excessive fat deposits: 
in the body cavity. Presumably, in nature, the 
pre-spawning migrations and the concomitant 
energy demands tend to reduce, the fat accumu- 
lations in the body. In the present series of 
experiments, to subject the above view to 
experimental trials, the breeders have been fed 
on a diet of rice-bran only which has much 
lower fat content than oil-cakes, for two months 
prior to the experiment. It may be mentioned 
that in most of the earlier experiments by other 
workers the fish were fed on fat-rich oil-cakes. 
Postmortem examination of a few individuals 
that died during these experiments has indicated 
that the fat deposits around the alimentary 
tract and gonads in these rice-bran-fed fish 
were indeed very low. 

Experimental trials in the present instance 
were conducted with fifteen sets of Catla (each 
set consisting of two males and one female) 
in cement cisterns provided with circulatii?g 
water by the provision of inlet and outlet pipes. 
The fish ranged in total length from 500 to 
630 mm. and in weight from 2 V 2 to 3V2kg. 
Individual dosages of pituitary extracts were 
determined on the basis of the stage of gonadial 
maturity as deduced by external inspection and 
exudation of ova or milt on pressure. The 
donor species for the pituitary glands used in 
the experiments were Rohu, Mrigal and Mirror 
and Scale Carps from the Bellandur tank at 
Bangalore. Since it was observed in earlier 
experiments that subsequent to administration 
of the injection, the males tend to release milt 
much earlier than the females shed ova, the 
females were first given a provocative dose of 


0*5 ml. of pituitary extract. Both males and 
females were then given effective doses of 
0*5 ml. and 0*8 ml. respectively of pituitary 
extracts after an interval of six to seven hours. 

The experiments were undertaken when there 
were heavy rains, during the period of 10th 
June to 4th July, 1963. Table I gives the 
details of experiments and the results achieved. 
The first trial was made with 3 sets of breeders 
in hapas fixed in a nursery pond. All other 
trials were conducted in cement cisterns. Water 
temperature in cement cisterns ranged between 
26° C. and 26*5° C. and that in the nursery pond 
25*7° C. and 26-0° C. 


Table I 


Date 

Species 

Nx 

of 

sets 

-Estimated 
No. of 
eggs 
exuded 

% 

ferti- 

lised 

Hatchlings 

10-6-1963 

Catla 

3 

3,00 000 

30 

300 

27-6-1963 

5 ) 

1 

82.000 

50 

500 

1-7-1963 

,, 

1 

3,95,160 

80 

2,00,000 

3-7-1063 


1 

4,00,000 

70 

2,50,000 

4-7-1963 


1 

3,40 000 

70 

2,00,000 


As can be seen from Table I the rate of 
fertilisation and ultimate survival up to hatch- 
ing was very poor in the first set of experiments 
conducted in the nursery pond. This could 
probably be attributed to lack of sufficiently 
oxygenated, flowing water' and tearing off of 
hapas by crabs and resultant loss of eggs. Two 
sets of breeders were used in the second series 
of experiments conducted on the 26th June. The 
females had to be injected thrice before they 
responded. In the third series three sets, out 
of the four injected, spawned successfully bet- 
ween 1st July and 5th July. The males were 
in a milting state and females in an advanced 
stage of maturity. The females bred after an 
initial provocative and second effective dose 
only. The most effective response and high rate 
of fertilisation and hatching was achieved in 
the experiments conducted in early July. None 
of the sets experimented upon after 8th July 
responded to the injections. 

The authors are indebted to Dr. B. S. Bhima- 
char, Director, Central Inland Fisheries Researcii 
Institute, Barrackpore, for having suggested the 
investigations and for a critical reading of the 
typescript. To Shri B. K. Gokhale, Chairman, 
Tungabhadra Board, Shri V. V. Kalyani, 
Director of Fisheries, Mysore and Shri G. V. S. 
Mani, Director of Fisheries, Andhra Pradesh, 
the authors are grateful for the keen intere.'-^t 
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evinced, encouragement given and facilities 
offered. 

Tungabhadra Board Fisheries, V. C. Badami. 
Tungabhadra Dam P.O., 

Mysore State, 
and 

Lacustrine Unit of the Central A. David. 

Inland Fisheries Res. Inst,, 

Tungabhadra Dam P.O., 

Mysore State, 

March 19, 1964. 
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PYRENOCKAETA ORYZAE SHIRAI 
ex-MIYAKE = ON ORYZA SATIVA L.-A 
NEW RECORD FOR INDIA 

Shirai and MiyakeS first reported PyrenochceU 
oryzcB on paddy from Japan in 1910. Subse- 
quently Butleri reported it from Burma in 
1913 ; WeiS from China in 1934 ; Thompson^ 
from Malaya in 1940 and Padwick^ from Ceylon 
in 1950. Recently during the Elharif season of 
1963,- a few paddy plants collected from 
Varanasi, Jaunpur, Gorakhpur and Ballia in 
Uttar Pradesh showed bluish-grey blotches 
measuring 2-4 x 1 cm. in size on leaf-sheaths 
near the base. Scattered within these spots 
were small black pin-head-shaped pycnidia 
visible to the naked eye. 

Morphology of the fungus. — ^Blotches on leaf- 
sheaths irregular, 2-4 X 1 cm., bluish-grey ; 
pycnidia scattered, globose- ellipsoid, 120-300 m 
( mostly 179-213 fi) diameter, innate later 
erumpent, ostiolate, about 40 broad, ostiolar 

region dark brown with 13 broad pore in 

•■he centre and surrounded by 4r-20 dark brov/n 
ultiseptate setae with slightly hyaline tips, 
raight to somewhat curved, setae radiating from 
)re region, measuring 66-132 x 4* 4-6 -5 ft ; 
orophores not visible ; spores range from 
6*5x1*5-2m, ellipsoid, straight, both ends 
'inded, hyaline, 1-celled, 2-guttulate (one at 
h end), escaping through the ostiole in long 
re horns but protruded out in a gelatinous 
5S on rupturing the pycnidium. 

[n its diagnostic features, the fungus closely 
lembles Pyrenochcefa oryzce described by 
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Shirai and Miyake. Three species of PyrenO’- 
chceta have so far been recorded from India — 
Pyrenochceta decipiens from soil in Lucknow, 
Rai and Tewari^ ; P. dolichi on living leaves of 
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Fig, 1. A. Top view of a pycnicliam of P yrenochccta 
oryzcc with setae surrounding the os dole. B, Side view 
of a pycnidium with setae. C. Spares. 

Dolichos hiflorus, Mohanty-; and P. indica on 
leaves of Sugarcane, Vishwanathan.'^ To the 
best of our knowledge Pyrenochceta oryzce is 
a new record on Oryza sativa for India. 

Laboratory of the Plant R. S. Mathur. 

Pathologist to Government, L. S. Cha-uhan. 

Uttar Pradesh, S. C. Verma. 

Kanpur, December 2, 1963. 
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FUSAPIUM WILT OF RAUVOLFIA 
SERPENTINA 

A WILT disease of Rauvolfia serpentina Benth. 
caused by a species of Fusarium has been 
reported from Jammu, ^ and since its first 
appearance in 1960-61, the disease is becoming 
more and more important in the cultivated crop 
of R. serpentina. 

Initial symptoms of the disease consist of 
wilting of individual branches. The foliage 
symptoms are characterized by drooping of the 
leaves followed by upward curling. As the 
disease advances, the entire plant is affected 
resulting in drying of the leaves and the death 
of the plant (Fig. 1 ) . If the infected plants are 



Figs. 1-2. Fig. l. Rauvolfia serpentina plant 
showing typical symptoms of Fusarium wilt. Fig. 2, 
Photomicrograph showing micro- and macro-conidia. 

pulled out and the bark peeled off, yellowish- 
brown patches of diseased area are evident on 
the basal portion of the stem and on the roots. 
In advanced cases of infection the cortical 
tissue of the lower part of the stem and of the 
root is disintegrated. The disintegration of 
cortex is more prominent in seedlings and 
young plants where the infection results in death 
of the plants within a very short period. 

Isolations originally made from the stem and 
root of the diseased plants at or just below the 
soil level yielded a mixture of two F'usaria, 
which were determined at the Commonwealth 
Mycological Institute, Kew, as Fusarium oxy- 
sporum Sch. and F. solani (Mart.) App. and 
Wollenw. In order to determine the exact 
causal organism, a large number of isolations 
were made and artificial infection tests were 
carried out. Out of 500 isolations made from 
the wilted plants, Fusarium oxysporum was 
obtained in most of the cases. Fusarium solani 
was obtained less frequently and species’ of 
Aspergillus, Penicillium, Alternaria, Rhizoctonia 
and Gliocladium were rarely obtained in mixture. 
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Single spore isolates of Fusarium oxysporum 
and F. solani were taken for artificial infection 
tests. Mass cultures were prepared on sterilized 
wheat. After eight days’ growth, the respective 
cultures were separately mixed with sterile 
soil in pots and one to two months old seed- 
lings of Rauvolfia serpentina were transplanted 
directly in the infested soil. Seedlings planted 
in soil infested with F. oxysporum showed 
symptoms of wilt, 7-8 days after planting. Those 
planted in soil infested with F. solani did not 
show any wilt symptoms. Ke-isolations made 
from wilted seedlings invariably gave F. oa:y- 
sporum. Transverse and longitudinal sections 
of the root and stem showed that the fungus 
was confined to the vascular tissue. 

The cultural characters of the fungus are as 
follows : Mycelium extensive and cottony, 
pinkish-white in colour ; both macro- and micro- 
conidia present. Macroconidia mostly 2-3 sep- 
tate, rarely 1 or 4 septate, hyaline, falcate, 
17-2~34-4 X 2-5-4-9^ (25*3 x3-8/x). Micro- 

conidia numerous, one- to two-celled, hyaline, 

. ovoid or slightly elongated, 2 *5-19 *7 X 1*2-4 -91^ 
(8*1x3 *4 At). Chlamydospores terminal and 
intercalary, globose, one-celled, often present 
in macroconidia (Fig. 2). 

The description of the causal fungus agrees 
with Fusarium oxysporum Schl. Fusarium 
oxysporum does not appear to have been 
reported so far on Rauvolfia serpentina. In 
view of the distinctive pathogenecity of the 
fungus to this host and following the concept 
of Snyder and Hansen- which is a modificatjon 
of the system of the classification of Wollenweber 
and Reiking, ^ the fungus is designated as a 
new forma specialis as Fusarium oxysporum f. 
rauvolfii f. Nov. 

The writers are thankful to Dr. Booth of the 
Commonwealth Mycological Institute, Kew, for 
help in identifying the causal fungus and to 
Dr. I. C. Chopra., Deputy Director-in-charge, 
Regional Research Laboratory, Jammu, for the 
facilities provided. 

Regional Research Lab., K. K. Janardhanan. 
Jammu-Tawi, D. Ganguly.’-' 

December 24, 1963. Akhtar Husain. 


* Present addres? : Regional Research Laboratory, 
Jorhat (As.sam). 

1. Ganguly, D. and Pandotra, Y. R., P/tyiopat/t., 

1962, 15, 50. 

2. Snvder, W. C. and Hansen, H. N., Atticr. J. Bot., 

1940, 27, 64. 

3. Wollenweber, H. W. and Reiking, O. A., Die 
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A NEW HOST OF SGROSPORIUM 
BULLATUM PAVGI AND 
THrRUMALACHAR-Ai^/5T/DA 
RUNICULATA TRIN. AND RUPR. 

During the course of autecological studies seeds 
of Aristida funiculata were collected from old 
walls of Varanasi for germination purposes. It 
has a cylindrical grain (caryopsis) enclosed in 
the awned glume (the composite structure being 
called spear'). On examination many spears: 
were found with torn glume. 'A careful exami- 
nation revealed smut on the spears. As it is a 
new host for the fungus, the description of the 
same is given here : 

Sori in ovaries, infecting only a few flowers 
in the entire inflorescence ; measuring up to 
4 mm. in length and from 1*5 to 2*5 mm. in 
breadth. Soni bulge out from the covering 

glume and r'elease a mass of spores. Spore balls 
irregular in shape, varying from 28 to 125 
in diameter. Spores not easily separable, sub- 
globose to spherical, dark brown, thick-walled, 
smooth, varying from 6^ to 11 m in diameter. 

The fungus resembles Sorosporium bullatum 
Pavgi and Thirumalachar reported on Aritida 
adscensciones and A. hystrix. 

I am grateful to Prof. R. Misra, for his 
guidance, Dr. R. Y. Roy for his help, and 
Director, C.M.I., Kew, for identification. 

Department of Botany, C. K. Varshney. 

Banaras Hindu University, 

Varanasi-5 (India), 

January 20, 1964. 


1. Pavgi and Thirumalachar, M. J., Sydozuia, 1951. 
5, 9. 


BREEDING POTATOES FOR 
RESISTANCE TO ROOT-KNOT 
NEMATODE 

The root-knot nematode, Meloidogyne incognita 
(Kofoid and White) Chitwood, is fast becoming 
a serious problem of the potato crop in the 
mid-hill regions of northern India. Chemical 
methods of control are uneconomical besides 
being difficult to handle. A sure answer to tMs 
problem lies in breeding varieties resistant to 
root-knot nematodes. So far no variety has 
been bred which is resistant to M. incogrdta 
(Williams, 1963). 

In India, work on breeding potato varieties 
resistant to M. incognita was initiated at the 
Central Potato Research Institute in 1961. The 
available cultures of Solanum tuberosum L. and 
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Solanum spp. are now being screened for their 
resistance. 

In the first year, 101 hybrid cultures of 
Solanum tuberosum L. were planted in a field 
heavily infested with M. incognita, with a view 
to test their reaction to this nematode pest. Of 
these, H.C. 194, a selection fromi the cross Kufri 
Red X (Gladstone x Taborky), did not reveal 
any symptoms of attack by this pest. This 
hybrid was again found to be free from this 
pest in a trial repeated in 1962. 

The resistance to this selection was further 
tested under laboratory conditions on plants 
grown in 20 cm. pots using sterilized soil. The 
soil was artificially inoculated with 500 second- 
stage infective larvae of M. incognita. These 
larvae were obtained from infested potato roots 
and tubers. The variety, Kufri Red, was used 
as control. After 60 days of inoculation roots 
and tubers were examined for root-knot infesta- 
tion. For confirmation the roots were stained 
in hot cotton blue-la ctophenol and studied after 
differentiation. The roots of the control plants 
showed heavy infestation whereas only in one 
plant of H.C. 294 four second-stage infective 
larvae of M. incognita were found in. the 
roqtlets below the epidermis. In the attacked 
tissues Giant cells, which appear characteristi- 
cally in the attacked tissues of the diseased 
plants, were not also observed in this case. 
Although a few infective larvae had entered the 
roots, the absence of mature females in the 
potted plants and the freedom from root-knot 
infestation under the field conditions indicate 
that the culture H.C. 294 may be resistant to 
the attack of M. incognita. 

The added merits of this hybrid are its high 
degree of resistance to high temperature and 
drought, and potentiality of giving a good yield. 
Its tubers are round, smooth, with an even red 
colour of the skin. The eyes are deep with well- 
developed medium long eyebrows. 

Possessing as it does, resistance to high tempe- 
rature and drought as also Meloidogyne spp., the 
variety may be expected to prove of great 
economic worth, especially in the shallow soi)s 
which are more prone to drought and where 
the infestation of this pest too is quite heavy. 
Central Potato Research M. L. Khanna. 

Institute, K. K. Nirula. 

Simla, January 20, 1964. 

1. Nirala. K. K., “Control of root knot nematode,” 

Indian Potato J., 1961, 3, 72. 

2, Williams, H. H. . Private communication, 1963. 
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THE USE OF MARKER GENE IN 
HYBRID SEED PRODUCTION 
IN CABBAGE 

One of the commonly adopted methods for the 
production of hybrid seeds in cabbage is the 
utilization of self-incompatibility mechanism as 
suggested by Odland and Noll (1950). A few 
other methods proposed are the use of seedling 
marker and male-sterile genes, of which the 
latter is usually not stable (Rundfeldt, 1960). 


24-mesh wire net cages. In the following year 
(1962) seeds of only one cross namely E.C. 10113 
X E.C. 10122 were produced by bee pollination. 
The aim was to compare the performance of 
the hybrid seeds produced by hand and bee 
pollinations and to ascertain the usefulness of 
the marker gene in producing hybrid seeds. 

The results obtained in the present study 
have indicated the usefulness of the marker 
gene in producing seeds of hybrids wnich 


Table I 

Performance of the parents and hybrids 

Bee Pollinated Hand-Pollinat«i 


Parents and 
Hybrids 

Average 
net wt. 
of head 
■ (kg.) 


Degrees of 
freedom 

% increase 
over the 
better 
parent 

Average 
net wt. 
or head 
(kg.) 


Degrees of 
freedom 

% increase 
over the 
better 
parent 

E.C. 10113 xW.Z 

1-361** 

3*86 

27 

70*77 

1*115* 

2*30 

29 

39*90 


(1.248)** 

(3*40) 

(29) 

(88*24) 


. , 


, , 

W.Z.XE.C. 10113 

.. 1-108* 

2*25 

21 

29*02 

1*118 

1*77 

27 

40*39 

E.C. 89SGX W.Z. 

1-773** 

6*06 

26 

122*46 

1-466** 

3*25 

27 

83*94 

W.Z.XE.C. 8986 

.. 1-781** 

3*48 

16 

110*92 

1*215* 

2*64 

29 

52* 4o 

E.C. 10113 

0-797 

.. 

27 







(0-607) 


(10) 






Wase Zenku (W.Z.) 

.. 0-794 

, , 

27 






(E.C. 10122) 

.. (0-663) 


(10) 






E.C. 8986 

.. 0-631 

. « 

23 







The figures in parantheses are for the second year 1962. 

* greater than that at P 0*05 'V” greater than that at P 0‘01. 


An attempt was made to investigate the pos- 
sibilities of utilizing some marker gene in 
hybrid seed production. The variety Wase 
Zenku (E.C. 10122) from Japan was found to 
possess a useful dominant marker gene which 
governed the light purple colour in the stems 
and dark green leaves in the seedling stage. 
With the help of these characters the seedlings 
of hybrids obtained by making crosses with 
Wase Zenku as the pollen parent could be 
distinguished easily in the nursery after about 
20 days of sowing. 

The variety Wase Zenku (E.C. 10122) was 
reported earlier to have a good general com- 
bining ability as it always gave high yielding 
hybrids when crossed with other parental 
lines (Swarup et al., 1963). On the basis of 
these results the two best combinations con- 
sidering both yield and quality, namely 
E.C. 8986 X E.C. 10122 and E.C. 10113 X 
E.C. 10122 were chosen for further study. Seeds 
of these two crosses using the variety Wase 
Zenku as the pollen parent and their reciprocals 
were produced in the year 1961 by hand polli- 
nations as w^ll ?is with the help of bees under 


exhibited pronounced heterosis (Table I), This 
method is comparatively easier and less time- 
consuming than the other procedures employed 
for this purpose. It may, however, be mentioned 
that since the percentage of the hybrid seedlings 
distinguishable with the help of the marker 
gene was about 32 to 38 only, it would be 
necessary to increase the seed rate of the F^^ 
hybrids to about two to three times the normal 
quantity required, approximately 300 to 600 gm. 
per acre instead of the usual seed rate of 100 
to 200 gm. It is possible to reduce the seed 
rate appreciably by increasing the percentage 
of cross-pollination. This can be accomplished 
conveniently by growing larger number of 
plants of the male parent than those of the 
female, adopting suitable planting layouts, like 
planting in concentric circles or growing male 
parent all round the female and by planting in 
the open in isolated fields. 

Vegetable Breeding Sub-Station Vishnu Swarup. 
Katrain (Kulu Valley) , Panjab, 

Division of Horticulture, H. S. Gill. 

Indian Agricultural Research, 

Institute, New Delhi, November 8, 1963, 
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NEGLECTED CHARACTERS IN 
TAXONOMY OF GENUS ORYZA L. 

Two characters — ^rachilla and mucro — which 
were referred to only in early literature on 
morphology of the genus Oryza, were found to 
be very valuable in taxonomy. A modified key 
employing these characters is under preparation. 

The term rachillai refers to the axis of spikeiet 
between the pedicel and the point of attachment 
of fertile lemma. Bor2 and Backer^ refer to 
this structure as callus. Most of the species of 
Oryza were studied by us for this character. 
Rachilla can be either straight as in O. latifoUa 
Desv. or comma-shaped as in O. sativa L. 
(Figs. 1-2). A point of further interest is the 





FIGS. 1-6. Figs. 1. 3 and 5. O. latifolia showing 
straight rachilla and horizontal articulation (Fig. 1), and 
non-mucronate lemma in lateral (Fig. 3) and flattened 
views (Fig. 5). Figs. 2, 4 and 6. (9. ing 

comma- shaped rachilla and oblique articulation (Fig. 2), 
and mucronate lemma in lateral (Fig. 4) and flatten^ 
views (lig. 6}. 

Abbreviations : A. articulation ; P, rachilla ST I and 
ST//, Sierile lemmas 1 and 2; A’. Z., fertile lemma; 

P, palea ; A/V, awn Af, mucro ; Z.¥, lateral nerve and 

CiV, central nen^e. 

perfect correlation between the nature of 
ra<;±Lilla and of spicular articulation with pediceL 


Roschevicz^ refers to this articulation as hori- 
zontal or oblique. It is recorded by us that 
all species with straight rachilla exhibit 
horizontal articulation' (as in O. latifolia Desv.) 
while those with comma-shaped rachilla show 
oblique articulation (as in O. sativa). 

The term mucro was used by Backer^ for a 
deflected knob-like emergence on either side of 
apiculus in fertile lemma. Watt^ refers to this 
structure as “glandular process”. It is observed 
by us that this structure results from fusion 
of a pair of lateral veins on either side of the 
central nerve which in itself continues into the 
awn or awn rudiment. Mucro is most 
pronounced in O. glaberrima Steud. and les.s so 
in O. hrachyantha Cheval. et Roehr. All the 
nerves of fertile lemma enter into the awn of 
non-mucronate species while only the central 
nerve does so in mucronate species. 

Variation in mucro is significantly correlated 
with that of rachilla. All the species which are 
non-mucronate invariably exhibit a straight 
rachilla and horizontal articulation while those 
which are mucronate exhibit comma-shaped 
rachilla and oblique articulation. No exception 
to this has so far been met with in the genus 
Oryza and hence all the three characters can 
be visualised as an inseparable complex as iss 
evident from the species listed below : 

Group I : Straight rachilla, horizontal articula- 
tion and non-mucronate lemma : O. latifoUa 
Desv., O. alta Swallen, O. grandigliLmis 
(Doell) Prod., O. minuta Presl., O. malamjm- 
zeensis Krishn. et Chandr., O. eicMengeri 
Peter, O. punctata Kotchy ex Steud., 
O. officinalis Wall, ex Watt, O. meyeriana 
(Zoll. et Mor.) Bail!., O. ridleyi Hook, f,, 
O. longiglumis Jansen, O. tisseranti Cheval. 
et Roehr. and O. coarctata Roxb. 

Group II : Comma-shaped rachilla, oblique 
articulation and mucronate lemma : O. sativa 
L., O. rufipogon Griff., O. barthii Cheval., 
O. glaberrima Steud., O. hreviligulata 
Cheval. et Roehr. and O. hreviligulata 
Cheval. et Roehr. 

Long grain and long anthers in contrast to 
short grain and short anthers were used to 
distinguish the species of the Sect. Sativa from 
those of officinalis by Ghose and Richharia'^ 
who proposed the bifurcation of the Sect. 
sativa Roshev. The above characters are not 
dependable (c.g., in O. australiensis, O. alta and 
O. punctata). The character complex described 
here — ^rachilla, articulation and mucro — serves 
^ ^ unmist^able criterion for distinguishing 
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the above two groups. Further, Sect, ungusti- 
folia of TteoKaS (syn. Ser. brachyantha of 
Sampath^) is heterogeneous for the above 
character complex and hence may have to be 
further divided. 

All the interspecific hybrids available were 
screened for these characters. In all the 
hybrids between mucronate and non-mucronate 
species, the complex of characters — ^non-mucro- 
nate lemma, horizontal articulation and straight 
rachilla — exhibit dominance while in intra- 
group F-^ hybrids, the characters remain constant. 
Ploidy ckifferences in O. sativa (hacploid, diploid, 
triploid and tetraploid were studied) do not 
alter the mucronate condition. 

S. D. Sharma. 

S. V. S, Shastry. 

Botanical Substation, 

PUSA Ind. Agric. Res. Inst., 

New Delhi-12, December 2, 1963. 
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NEW RECORD OF APANTELES 
LEPTAURA C., PARASITISING 
TERASTIA METICULGSALIS GN, 

IN INDIA 

During the studies on the biology of Terastia 
meticulosalis Gn., a borer on Erythrina indica, 
a parasite, was obtained from the larva. The 
last instar larvae which were ready for pupation 
were parasitised and instead of transforming 


into pupae, they came out several times from 
their tunnels, became dizzy and finally died. 
After three days a white cocoon was found 
attached to it, from which a hymenopterous 
parasite emerged after eight days (Fig. 1). 



The parasite was sent for identification to 
Dr. W. H. Anderson, Chief, Insect Identification 
and Parasite Introduction, U.S.D.A. The parasite 
was identified as Apanteles leptaura Cam. 
Mr. Muesebeck states that it is the first record 
of the occurrence of this parasite in India from 
T. meticulosalis. It was recorded previously 
from Ceylon from a larvae in stems of dadap 
and subsequently from T. meticulosalis. 
Anderson further states that the only published 
record for the species is Ceylon as its known 
distribution. 

The author acknowledges his thanks to W. H. 
Anderson. 

Dept, of Entomology, Mir Hamid Ali. 

Plant Pathology, 

College of Agriculture, 

Rajendranagar, Hyderabad (A.P.), 

January 31, 1964. 
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Magnetism, Volume III — A Treatise on Modern 

Theory and Materials. Edited by George T. 

Rado and Harry Suhl. (Academic Press, Nev/ 

York and London) , 1963. Pp. 623. Price $ 18.00 

or 128 sh. 6 d. 

This treatise attempts to provide an up-to- 
date and reasonable concise summary of our 
understanding of magnetically ordered materials. 
Thus it deals almost exclusively with ferro- 
magnetism, ferri-magnetism and antiferro- 
magnetism, i.e., with co-operative phenomena 
characterised by ordered arrangements of 
magnetic movements subject to strong mutual 
interactions. The sub-title indicates the range 
of topics dealt with, viz., spin arrangements and 
crystal structure, domains and micro-magnetics. 
The discussions range from quantum mechanical 
and abstract statistical models to analysis of 
actual magnetic structures ; from the theory of 
spin, interactions in solids to the phenomenology 
of ferromag'nets ; and from electronic and 
nuclear resonance effects to neutron diffraction 
and optical phenomena in magnetically ordered 
materials. The entire subject is treated from 
both theoretical and experimental points of view 
with an emphasis on the physical bases, poten- 
tialities, and limitations of magnetism. 

The field is covered in the twelve articles, 
each written by specialists in this field, listed 
below : Magnetism and Crystal Structure in 
Non-metals by J. B. Goodenough ; Evaluation 
of Exchange Interactions from Experimental 
Data by J. S. Smart ; Theory of Neutron 
Scattering by Magnetic Crystals by P. G. de 
Gennes ; Spin Configuration of Ionic Struc- 
tures : Theory and Practice by E. F. Bertaut ; 
Spin Arrangements in Metals by R. Nathans and 
S. J. Pickart ; Fine Particles, Thin Films and 
Exchange Anisotropy by I. S. Jacobs and C. P. 
Bean ; Permanent Magnet Materials by E. P. 
Wohlfarth ; Micromagnetics by S. Shtrikman 
and D. Treves ; Domains and Domain Walls by 
J. F. Dillon, Jr. ; The Structure and Switching 
of Permalloy Firms by D. O. Smith ; Magnetiza- 
tion Reversal in Non-metallic Ferromagnets by 
E. M. Gyorgy ; Preparation and Crystal Synthesis 
of Magnetic Oxides by C. J. Kriessman and 
N. Goldberg. 

It will be evident that the book can serve as 
a research tool and reference work for the 
specialist. It should also enable a student with 


a physics or chemistry background to gain a 
grasp of the details of the subject. 

C. V. R. 


Crystallographic Data on Metal and Alloy Struc- 
tures. Compiled by A. Taylor and Brenda 
J. Kagle. (Dover Publications, Inc., New’ 
York), 1963. Pp. 263. $2.25. 

This is a unique compilation of the latest 
crystallographic data on alloys, compounds, and 
the elements, with lattice spacings expressed 
uniformly in absolute Angstrom units. The 
first table, Alloys and Intermetallic Compounds, 
lists over 2,300 different compounds, arranged 
alphabetically for easy reference. In parallel 
columns there are listed the System, Structure 
Type and ASTM Index Data ; the Space Group ; 
the lattice constants in absolute Angstrom units ; 
and the Molecule/Unit cell for each compound. 
The second table supplies the same data for 
nearly 700 Borides, Carbides, Hydrides, Oxides, 
and Nitrides. The last table contains all the 
necessary data on the crystal structure of 77 
elements, listed alphabetically ; general remarks ; 
temperature of crystallization ; structure ; lattice 
constants expressed in absolute Angstrom units ; 
and X-ray density. ’ C. V. R. 


Pointers and Pathways in Research. (Published 

by CIBA of India Limited, Bombay), 1963. 

Pp. 108 with 59 illustrations. 

This is a brochure tastefully printed, illustrated 
and produced to commemorate the opening 
ceremony of the CIBA of India’s Research Centre 
at Goregaon, Greater Bombay. It reproduces 
a series of lectures given on the occasion by 
six distinguished scientists, viz., the following : 
(1) New Horizons in Organic Chemistry by 
Lord Todd, (2) Art and Science in the Synthesis 
of Organic Compounds by R. B. Woodward, 

(3) Arterial Occlusion by Sir George Pickering, 

(4) Iron- Containing Antibiotics and Microbic 
Growth Factors by V. Prelog, (5) Problems in 
the Encouragement of the Advance of Science 
by Alexander von Muralt and (6) Sidelights 
on Synthetic Dyes by K. Venkataraman. The 
lectures, as is to be expected, are very stimu- 
lating reading. 


C. V. R. 


keviews 


319 


Uo. M 1 
May- 20, 1964 J 

Lectures ' in Theoretical Physics, Volume V. 
Edited by W. E. Brittin, B. W. Downs and 
J.jin^ns. (Interscience Publishers, John Wiley 
& Sons, ’..New York), 1963. Pp. vii + 585. Price 
4 12 . 0 . 

The volumes in this series are issued annually 
and they contain the material presented each 
year in Lectures at the Summer Institute for 
Theoretical Physics, University of Colorado, 
Boulder. The present volume covers the topics 
delivered at the Institute in the summer of 1962. 
As can be seen from the following titles, the 
topics cover a wide range and are largely 
independent : Behaviour of De Broglie Wave and 
Wave Packets by W. H. Furry ; Recent Develop- 
ments in Scattering Matrix Theory of Particles 
and Resonances by A. O. Bar'ut ; Theories of 
Ferroelectrici.ty in KHoPO^ by E. A. Uehling ; 
Topics in Quantum Electronics by N. Bloember- 
gen ; Group Theoretical Approaches to Nuclear 
Spectroscopy by L. C. Biedenham; Dynamics of 
Electrons in Crystals by E. I. Blount ; Theory 
and Practice of the Fermi Surfa.ce of Metals 
by J. C. Philips ; The Universe in the Light of 
General Relativity by J. A. Wheeler ; Mach’s 
Principle as Boundary Condition for Einstein’s 
Field Equations by J. A. Wheeler, 

Many of the topics selected are not new in 
themselves but each one is self-contained and 
the presentation has some novel features which 
will interest the reader. The lectures, in general, 
review recent work on the subjects concerned. 
The two articles by Wheeler deserve special 
mention as they raise some interesting questions 
regarding cosmological theories. 

As the lectures are intended for an audience 
of graduate students the presentation is simple 
and coherent. The lecturers being active 
workers in the held of their choice evince enthu- 
siasm in their attempt at transmitting their ideas 
to young scientists interested in current research. 

I A. S. G. 


Annual Review o£ Biochemistry, Volume XXXII. 
(Annual Review Inc., Palo Alto, California, 
U.S.A.), 1963. Pp. vii+864. Price $ 900. 

The Annual Review of Biochemistry for the 
year 1963 (Vol. 32) contains 21 articles con- 
tributed by 31 authors who are well known for 
their investigations in the fields concerned. 
A variety of topics have been selected for 
review and in many cases they are continuations 
of previous reviews that had appeared, and 
bring the subjects up to date, focusing atten- 
tion on recent results. There are 


chemical structure and construction of RNA 
and DNA molecules, biochemistry of viruses, 
study of enzyme systems, structure of globular 
proteins by X-ray diffraction studies ; and on 
lipid, carbohydrate and aminio-acid metabolisms. 
On the medical side we have articles on the bio- 
chemistry of cancer, and on neurochemistry. 
On the experimental side there are descriptive 
articles dealing with latest developments in gas 
chromatography and mass spectrometry. 

But the pride of place in this volume has been 
legitimately taken by an absorbing article 
entitled “Lost in the Twentieth Century’’ by 
Albert Szent-Gyorgyi. It forms the Prefatory 
Chapter, Szent-Gyorgyi has always something 
entertaining and stimulating to say and the 
present article is no exception. It is a scientific 
autobiography which recounts the author’s 
adventures and discoveries in biological science, 
against the background of turbulent war-tom 
years in Europe. It is an essay on 'science and 
belief’ which brings into relief the dilemma of 
an honest believer who looks askance at the 
encroachment of science into the domain of 'life’, 
who prays to God when he is sick but does not 
forget to keep pencillin by his bedside, who^ 
erects lofty images of the Buddha and Christ 
on hill-tops to worship, but all the same is 
cautious to protect them by lightning conductors. 
It is a thought-provoking article and the author 
calls it, in his characteristic way, “an obituary 
written by the fellow himself”. 

A. S. G. 


The Control of Lipid Metabolism. Edited by 
J. K. Grant. (Academic Press, Inc., London, 
New York), 1963. Pp. 191. Price 37 sh. 6 d. 

The last decade has witnessed a rapid develop- 
ment in the elucidation of the biosynthetic 
mechanisms of many lipid materials, like tri- 
glycerides, phospholipids, cholesterol, fatty acids, 
etc. In all of these cases, the development has 
been rather dramatic and from some unexpected 
quarters. Against this background, the decision 
of the Biochemical Society, London, to organise 
a Symposium for discussing the “Control of 
Lipid Metabolism” appears to be an appropriate 
one. The present book is the proceedings of 
the Symposium No. 24 of the Society. 

Various aspects of the biosynthesis of 
saturated and unsaturated fatty acids in animals, 
'micro-organisms and plants, as well as several 
regulatory factors like acetyl CoA carboxylase 
activity, isocitrate and citrate, that control these 
processes in fasting, normal and diabatic animals 
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are discussed. Some of the interesting topics 
of this volume are, the possible mechanisms of 
biosynthesis of unsaturated fatty acids, the 
control of fatty acid synthesis at the cellular 
level, the hormonal control of cholesterol 
metabolism and the mobilization of fatty acids. 

The present book should be of considerable, 
value to those who are working on lipid 
metabolism, and are trying to keep abreast of 
this rapidly developing field. J. Ganguly. 


Analytical Methods for Pesticides, Plant Growth 
Regulators and Food Additires, Volume I. 
(Principles, Methods and General Applications). 
Edited by Gunter Zweig. (Academic Press, 
Inc., New York and London), 1963. Pp. xiii -f 
637. Price $ 24.00. 

This publication is to appear in four volumes 
of which Volume I is published. The objective 
of the Editor and his collaborators in bringing 
out these volumes is to bring together informa- 
tion scattered in a large number of publica- 
tions which are not easily accessible to analysts 
in Government and Industrial Laboratories. 
Collating such information has become all the 
more necessary because of the rapidly increas- 
ing number of chemicals that are being formu- 
lated for growth, pr'ocessing and food preserva- 
tion, and because it is not possible for analysts 
to be conversant with the analysis of newer 
formulations. The treatment of the subject is 
thorough and exhaustive. 

The first section deals with the general prin- 
ciples relating to the analyses of formulation, 
residue, food adulterants, extraction, clean-up 
procedures and toxicological testing methods. 
The second section is devoted to general methods 
of analysis citing examples relating to pesticides 
and food adulteration. The third section covers 
general application of methods in residue ana- 
lysis in food and dairy industries, residue in 
meat, and methods of application in Government 
Laboratories in U.S.A. 

The analytical method dealt with covers the 
fields of spectrometry, gas and paper chromato- 
graphy, total halides, neutron activation, isotopic 
and enzymatic methods and bio- ass ay with 
insects and plants and analysis of microbiological 
pesticides. The information furnished deals with 
most up-to-date methods in current use in the 
analyses of pesticides, food adulterants and 
residues in food. For each method the instru- 
ments and apparatus required are described and 
their capabilities discussed. A separate chapter 
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has been devoted to statistical evaluation of 
analytical results. 

For a country like the U.S.A. which has made 
considerable advances in agriculture, live-stock 
and dairy industries, and in which plant and 
animal protection, food preservation and deve- 
lopment and control of plant growth have become 
widespread, it is found very necessary to adopt 
measures to check malpractices. Towards this 
end a number of testing laboratories both in 
the private and the public sectors have been 
established and the U.S. Government have passed 
laws to maintain the required standard to 
prevent health hazards. These volumes no doubt 
will be of great value to analysts in that country. 
Their worth will also be appreciated in countries 
of Europe and the United Kingdom in which 
development of agriculture and industries is 
progressing on parallel lines to those in U.S. 

It is hoped that in our country also the 
importance of establishing modern testing labo- 
ratories as ancillary to some of our National 
Laboratories and Research Institutes will be 
realized and more units set up in our phased 
plans to help (and also to check) licensed manu- 
facturers of pesticides, plant growth regulators, 
food products, etc., to maintain production of 
quality products according to standard specifi- 
cations. L. S. S. K. 


Books Received 

Mathematics in Science and Engineering (Vol. 9) 
— Non-Linear Wave Propagation with Appli- 
cations to Physios and Magnetohydrodynamics. 
By A. Jeffrey and T. Taniuti. (Academic Press, 
New York-3), 1963. Pp. ix + 369. Price $ 12.00. 
Craigie’s Neuroanatomy of the Rat (Revised and 
expanded). By W. Zeman and J. R. M. Innes. 
(Academic Press, New York-3), 1963. Pp. ix 
230. Price $8.50. 

Gas Chromatography. By L. Fowler. (Academic 
Press, New York-3) , 1963. Pp. xiv + 270. 

Price $ 10.50. 

The Physiology and Biochemistry of Herbicides. 
Edited by L. J. Audus. (Academic Press, New 
York-3), 1964. Pp. xix + 555. Price 110 sh. 
Selected Papers of Ernst George Pringsheim. 
By C. B. van Niel. (Institute of Microbiology, 
Rutgers, The State University, New Burnswick, 
New Jersey), 1963. Pp. 331. Price $6.50. 

The Proteins, Composition, Structure and Func- 
tion (2nd Edition). Edited by Hans Neuratli. 
(Academic Press, New York-3), 1963. Pp. xi -j- 
665. Price Subs.: $ 19.50 ; Reg.: $ 22.00. 



SCIENCE NOTES AND NEWS 


Award of Research Degrees 

Utkal University has awarded the Ph.D. 
Degree in Chemistry to Shri Pranabandhu 
Tripathy for his thesis entitled '‘Spasmolytics 
and Photographic Sensitisers derived from 
Thiazoles and Related Compounds”. 

Osmania University has awarded the Ph.D. 
Degree in Technology to Shri S. Narasimha Rao 
for his thesis entitled “Particle-Fluid Heat 
Transfer Coefficients in Fluidized Beds”. 

Institution of Chemists (India) 

The Fifteenth Associateship Examination of 
the Institution of Chemists (India) will be held 
in November, 1965. The last date for Registra- 
tion is 30th November 1964. The Examination 
is recognised by the Government of India as 
equivalent to M.Sc. in Chemistry for purposes 
of recruitment of Chemists. 

Further enquiries may be made to the Honorary 
Secretary, Institution of Chemists (India), Chemi- 
cal Department, Medical College, Calcutta-12. 

Symposium on “Behaviour of Soil Under Stress” 

It isi proposed to hold a symposium on 
“Behaviour of Soil Under Stress” in January 1965 
at the Indian Institute of Science, Bangalore-12. 

The scope of the symposium is indicated by 
the following topics : A, Behaviour of soils with 
special reference to tropical conditions : (i) 

Analytical and experimental studies on satu- 
rated soils ; (ii) Studies on partially saturated 
soils ; (in) Behaviour of artificially strengthened 
soils ; (iv) Special problems pertaining to tropi- 
cal soils. B. Behaviour of soils under time- 
dependent loading : (i) Behaviour of soils under 
vibratory load ; (ii) Soil problems in seismic 
zones. C.. Interaction between foundation 
structure and soil. 

Papers presented at the symposium together 
with discussions will be brought out as. a publi- 
cation. 

Contribution of papers on any of the topics 
listed above is invited. Authors should send the 
title and summary (about 300 words) of the 
paper by the end of June 1964 and three copies 
of the final paper in publishable form by the 
middle of October 1964, to the Convener of the 
Symposium, Civil and Hydraulics Engineering 
Department, Indian Institute of Science, 
Bangalore-12. 


Australasian Conference on Hydraulics and 

Fluid Mechanics 

The Second Australasian Conference on 
Hydraulics and Fluid Mechanics to be held at 
the University of Auckland, New Zealand, from 
6th to 12th December, 1965, invites papers on 
all aspects of Fluid Mechanics, Hydraulics and 
Hydraulic Engineering. 

Interested persons or* organisations from all 
countries are invited to write to the Convener 
(A. J. Raudkivi) of the .Conference C/o The 
University of Auckland, School of Engineering, 
Ardmore College Post Office, Auckland, New 
Zealand. 

The First Conference was held in Perth, 
Western Australia, in 1962, and drew a good 
attendance from seven different countries besides, 
Australia. 

Tainting of Fruit and Vegetable Products by 

Agricultural Chemicals 

Much has been written in recent years on the 
possible hazards due to the indiscriminate use 
of chemicals in agriculture. Comparatively little 
publicity has been given to the effect which such 
substances might have on the taste of products 
prepared from materials so treated. A recent 
publication (Technical Bulletin No. 8 of the 
Fruit and Vegetable Canning and Quick Freez- 
ing Research Association, Chipping, Campden), 
however, directs attention to this aspect of the 
subject. The results of more than 400 con- 
trolled field trials involving some seventy agri- 
cultural chemicals (insecticides, herbicides and 
fungicides) are tabulated and discussed, together 
with the findings of the expert testing panel on 
the corresponding canned and frozen fruits and 
vegetables. The following crop protection 
chemicals have been found to produce taints 
on certain named fruits and vegetables in the 
Campden tests : aldrin, benzene hexachloride, 
captan, chlorbenside, dicloran, ferbam, griseo- 
fulvin, metaisosystox, nab am, sevin, thiram, zinc- 
activated PETD, zineb and zitam. In a few 
instances the off-flavour was throughout to be 
due to a previous sulphur treatment. It is empha- 
sized that the presence of a taint is not asso- 
ciated with any health hazard. The palate can 
be a much more sensitive instrument for detect- 
ing taints than the most refined chemical or 
physical methods of analysis, and some taints 
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may be detected at concentrations of less than 
one part in 10^. It would seem possible, there- 
fore, that consumer preferences may assist in 
controlling the extent to which chemicals are 
used in farms, market gardens and orchards. 

The Eye o£ Copilia 

Exner described the visual apparatus of the 
copepod Copilia^ which he examined at Naples 
in the 1880’s. 

According to Exner, each of the lateral eyes 
of Copilia has a pair of lenses. The anterior 
lenses are large, and exceptionally wide sepa- 
rated. The posterior lens of each eye lies a great 
distance b'ehind the anterior lens — half-way along 
the extraordinarily transparent body of the 
animal — so that it is not at first obvious that 
it has any conexion with the eye. The most 
striking feature reported by Exner is that this 
second posterior lens was “in continuous and 
lively movement”, apparently moving across the 
image plane of the anterior lens. From his 
description, it appears that there is no retina 
but rather a single functional receptor unit, 
transmitting its information to the central brain 
down a single pathway. 

With what we now know about transmitting 
spatial information by conversion into a time- 
series by scanning, as in television, it seemed 
possible that Exner was describing an organism 
the eye of which works on a principle now very 
familiar to the engineer. 

Recent study on the curious eye of Copilia 
has been reported in Nature by Gregory, Ross 
and Moray. Their results on live specimens of 
Copilia collected from the Bay of Naples seem 
to confirm the independent movement of the eye 
parts as reported by Exner, and the mechanism 
is akin to “scanning”. The Copilia eye seems 
to play an important role in the eye’s evolu- 
tionary sequence. — (Nature, 1964, 201, 1166.) 

Maser-Stimulated Raman Radiation in Calcite 

It is now well known that when intense laser 
radiation (of frequency is focused on a 
Raman-active substance (whose characteristic 
Raman vibration is stimulated radiation of 
several orders of shifted frequencies, ±; n w 
appear in the scattering in the forward direction. 
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One ojf the most striking features of this stimu- 
lated Raman scattering is the specific directional 
emission of these Stokes and anti-Stokes radia- 
tions. The scattering takes place along well- 
defined cones so that if received on a screen 
there appear coloured concentric circles pro- 
duced by the altered frequencies. 

In a. communication to Physical Review 
Letters (16 March 1964) B. P. Stoicheff and 
R. Chiao report their experimental studies of 
this angular dependence of stimulated scattering 
in calcite. In the experiment a calcite crystal 
5 to 10 cm. long was placed in the path of the 
focused external beam from a giant pulse ruby 
laser. The crystal was oriented so that the 
laser beam (X 6943), which was linearly 
polarized, travelled through the crystal as the 
ordinary ray. In this orientation the vibra- 
tional Raman frequency of 1085*6 cm,'^ was 
excited producing several orders of Stokes and 
anti-Stokes radiation. 

The experimenters report the following 
observations : (a) four orders of anti- Stokes 
emission in well-defined cones ; (b) diffuse first- 
order Stokes emission with cones of absorption ; 
and (c) a well-defined cone of second-order 
Stokes emission. The reported wavelengths are 
8174*9 6456*0 6033*2 

(wo-f-2«,); 5662*3 -1-3 and 5334*4 

(w^-f 4 

Since the refractive index of calcite is pre- 
cisely known it has been possible to predict 
accurately the maxima and minima, of anti- 
Stokes and Stokes radiation on the basis of the 
combinations of the wave- vectors involved. 
The results of observations were found to agree 
with the theory of stimulated Raman scattering 
proposed by Garmine, Pandarese and Townes 
(see alsq Hellwarth’s article, Curr. ScL, 5 March 
1964). According to this theory the first act in 
the process of stimulated scattering is the pro- 
duction of diffuse first-order Stokes radiation 
— w ^) ; the subsequent process following this 
is the vectorial interaction between 
and the incident laser light which results in 
producing directional higher order Ramon 
effects and other observed characteristic.s. — 
(Phys. Rev. Letters, 16 March 1964.) 
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Toxic Amino-Acids of Plants 
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arginine and inhibits the growth of the Neiiro- 
spora.s Azetidine-2-carboxylic acid (VIII) which 
is widely occurring/* replaces proline in the 
proteins of Phase olus vulgaris and Escherichia 
coli and the progressive replacement leads to 
growth inhibition and death.^*^ In bacteria the 
antimetabolite action of the structural analogues 
of amino-acids is not due to the inhibition of 
the synthesis of bacterial proteins but the promo- 
tion of ’the synthesis of abnormal proteins/^ 

No systematic study of the toxic properties of 
the free amino-acids of plants seems to have 
been made. Food poisoning resulting in con- 
siderable suffering and loss of life is well known. 
The toxic substances usually implicated in such 
cases are; (i) pesticides and other agricultural 
chemicals containing phosphorus or arsenic and 
(ii) poisonous products of plant origin like 
oxalic acid, fluorine -containing acids, Senecio 
alkaloids, 12 cyanogenetic glycosides and afla- 
toxins. It does not seem to be sufficiently well 
realised that deleterious compounds could be the 
normal constituents of edible materials also ; 
instances are known of people suffering from 
serious illness after having eaten what are 
usually thought to be harmless foodstuffs like 
fruits, pulses or vegetables. Only when these 
are forced into attention by serious epidemics 
01 ' calamities detailed investigations are carried 
out and in some cases amino-acids have been 
implicated and have aroused interest in their 
physiological properties. 

Toxic Amino-Acids of Seeds and Fruits 

One of the early examples of poisoning due 
to edible materials is the case of ‘djenkol’ beans 
(Java beans, Pithecellohium lobatuin) indi- 
genous to Java and which are commonly eaten 
by the local people.^^ The toxic compound is 
a novel sulphur- containing amino-acid, djenkoiic 
acid which occurs free in the beans^'-* 

and is excreted unchanged in the urine and 
imparts a foul smell to it. Djenkoiic acid is 
structurally closely analogous to cystine and 
contains a methylene group between the sulphur 
atoms ; this small modification has converted the 
useful cystine into a toxic compound. Its 
synthesis is conveniently carried out by reacting 
cysteine with formaldehyde in strongly acid 
solutionis ; a similar process is also likely for 
its biosynthesis in the plant. Djenkoiic acid has 
also been found in the seeds of olher PitheceU 
lohium species, Alhizzia lophantha and many 
other plants of the MimosaceoeX^ It is also 
reported to have been isolated from the acid 
hydrolysates of calf plasma, liver and muscle 


proteins.i^^ N- Acetyl djenkoiic acid is present 
in the seeds of Acacia farnesianaJ'^ 
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An instance of poisoning due to fruits i-S 
common in West Indies. The Ackee tree (Bligliia 
sapida) is widely grown there and its fruits ai'e 
very popular and are a favourite article of 
diet ; however, the fruits and the seeds are vei’y 
poisonous and the unripe ones are more toxic 
than the ripe fruits and are frequently the catu-iu 
of fatalities in children.^o The toxicity is clue 
to an unusual amino-acid, Hypoglycin A(X)2i-“:'‘i 
and its T-glutamyl derivative, hypoglycin 
B(XI)24 which contains the rare cyclopropane 
ring system. Hypoglycin A is twice as toxic 
as hypoglycin B. Both the compounds have 
strong hypoglycaemic activity and cause *vomil- 
ing sickness’, characterised by a severe depic- 
tion of liver glycogen and a rapid fall in llic 
blood sugar level resulting in coma and death. 
Their mode of action appears to be different 
from that of insulin. Hypoglycin A is now 
being manufactured for evaluation as an oi*:iI 
hypoglycaemic agent. 2 -> 

The lower homologue of hypoglycin A, 
a- (methylene-cyclopropyl) -glycine (XII) is pre- 
sent in litchi seeds (Litchi sinensis) and lins 
some hypoglycaemic action. Recently methylene- 
cyclopropyl-l-carboxylic acid (XIII) has been 
found to occur in the fruits of perry pears, cider 
apples27 and of cowberry and cranberry.2« 'The 
interesting properties of these compounds Ituvc 
stimulated studies of related substances and led 
to the finding that cyclopentane-Z-amino-l- 
carboxylic acid (XIV) and its derivatives have 
antitumour activity.^*.) 

Amino-Acids of the Lathy rus and the Viaia 
Species 

The seeds of the Lathyrus species (Legii^jii- 
nocB) have been known to cause severe tox:i( 
effects in animals and humans and to b< 
responsible for the well-known disease 
flathyrism’. Two kinds of lathyrism are re cog* 
nised, viz., osteolathyrism (odoratism) wheri 
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pathological changes occur in the bones resulting 
in skeletal deformities and neurolathyrism in 
which the muscles of the limbs, especially of 
the legs, are paralysed sometimes resulting in 
convulsions and death in severe cases. Different 
species of Lathyrus cause one or the other type 
of disease though sometimes both types may be;- 
caused by the same species.’'^<’>"^'^^ 

The osteolathyrogenic factor of the seeds of 
L. odoratus, grown in America and the Mediter- 
ranean countries, was identified as 7 -glutamyl- 
|j-aminopropionitrile (XV) it has since/ 

been found in other species of Lathyrus alsoA'’ 
The neurolathyrogenic compound of the seeds of 
the American species L. latifolius and L. sylves- 
tris is ct^-di-aminobutyric acid (XVI). 36 This 
basic amino-acid was earlier known as a con- 
stituent of some antibiotics, e.g., circulin, comi- 
rin and the polymyxins ; but its neurotoxic pro- 
perties have not been noticed till recently. It 
is present in the free state in the seeds of other 
Lathyrus species^s and many other* plants.^r 
The wide occurrence of this toxic amino-acid 
emphasizes the need for a careful survey of food 
plants for the presence of this compound. 

N-Acetyl-ay-diaminobutyric acid is present 
in the latex of Euphorbia pulcherrima ; the 
location of the acetyl group is uncer-tain. The 
latex of the Euphorbia species contains high 
concentrations of free amino-acids many of 
them still to be identified.^s 
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Lathyrus sativus seeds have been implicated 
for a long time as responsible for lathyrism in 
some par'ts of India ; this disease is mainly of 
the neurological type.39 The chief neurotoxic 
substance was recently obtained in crystalline 
form and its structure was established as 
y3-oxalylamino alanine (XVII). 33*40 This com- 
pound causes nervous derangement in young 


chicks but rats and mice are not appreciably 
affected. This might be the reason for many 
of the earlier contradictory reports regarding 
the toxicity of the seeds of L. sativus when dif- 
ferent tes: animals were employed. Pi'eliminary 
experiments indicated that these seeds also con- 
tain small amounts of osteotoxic substances.^- 
Kumagai et al. have reported the isolation of 
a blood sugar lowering compound from the 
leaves and stems of Lathyrus palustris var. 
macranthus ; they consider it to be a “natural" 
form of oxalic acid.4i Recent studies (E. A. 
Bell, personal communication) have shown that 
7-oxalyl-amino alanine has so far been detected 
in 20 species of Lathyrus and its higher 
homologue, ct-amino-T-oxalylamino butyric acid 
occurs in 9 species. 

The seeds of Vida sativa and V. angustifolia 
are closely similar to those of the Lathyrus 
species and previous reports attributed the 
poisonous effects of the latter to contamination 
with Vida seeds. Kessler identified the neuro- 
active compound of the two Vida seeds as 
p’-cyanoalanine (XVin)3i; recently 7 -glutamyl- 
^‘^-cyanoalanine (XIX) has been found to be 
present in Vida sativa-^- and Lathyrus sylves- 
trisA^ 

The occurrence of neuro- and osteotoxic sub- 
stances in these legumes has stimulated interest 
in the mechanism of their action.44-45 The chief 
osteolathyrogenic principle is ^-aminopropiol- 
nitrite (BAPN) which has bone-deforming pro- 
perties and causes connective tissue damage ; 
other amino- acid nitriles also have similar- 
action. The free amino group of BAPN is 
essential for physiological activity and its acyl 
derivatives are inactive unless they could be 
hydrolysed enzymatically in vivoA'^ Though the 
exact mechanism of its action is uncertain it 
appears that BAPN functions by interfering with 
collagen formation ; this property is useful as a 
convenient assay method employing amphibian 

larvae.46 

It has been suggested that the toxic nature of 
a T-diamino-butyric acid arises from its capacity 
to act as an antimetabolite to its higher homo- 
logues, or-nithine and lysine.4'!' Since ^-amino- 
alanine also is a lower homologue of these 
amino-acids it could function as an antagonist 
to them. This compound has been reported to 
inhibit the growth of Corynebacterium diph- 
Itherice^i^ however, only ^-oxalyamino alanine 
is neurotoxic to chicks and ^-aminoalanine40 
and oxalic acid33 ar'e not. Recent studies using 
a T-diaminobutyric acid — 2-Ci4 in rats have 
shown that oxidation takes place at the « or 
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the 7 carbon atom with the formation of 
^j-alanine, aspartic acid and carbon dioxide^*’; 
this may indicate a possible method of detoxifi- 
cation. No information is yet available about 
the mode of action of the neurolathyr'ogenic com- 
pounds present in the Lathyrus and the Vida 
species. However, it is important to note that, 
while BAPN and its 7 glutamyl derivative are 
osteolathyrogenic, their carboxy derivatives, viz., 
|5-cyanoalanine and 7 -glutamyl-/j-cyanoalanine 
have neurotoxic properties. It thus appears that 
the carboxyl group has an important role in 
determining the nature of the toxicity and one 
type may change into another by decarboxyla- 
tion or carboxylation. This may explain how 
both types of toxicity may occur- together. 

/j-Aminoalanine and its derivatives seem to 
be widely distributed ; it was previously known 
as a component of the antituber cular antibiotic, 
viomycin, produced by Streptomyces puniceus 
and 5^. ftoridceA^ A simple derivative of 
^-aminoalanine, albizzine (^j-ureidoalanine) 

(XX) , occurs in a number of Mimosace^ce^^; its 
physiological properties are not known. Other 
amino- acids which have a formal structural 
resemblance to ^-aminoalanine are willardine 

(XXI) present in the seeds of the Acacia 
species^’’- and niimosine (XXII) occurring in 
Mimosa pudica, M. palmeri and Leuccena 
glaucaA^ The leaves of L. glauca (‘koa haole’) 
are a popular livestock feed in Hawaiin islands 
but the animals become ill. The toxicity has 
been traced to the presence of mimosine.*'’*-* 
Robinson pointed out the structural similarity 
of mimosine to DOPA and pyridoxine and cited 
experiments repor-ting its growth-inhibitory 
action in rats.*'>5 

The mode of biosynthesis of the Lathyrus and 
the Vicia compounds is a subject of current 
investigation. Inorganic cyanide is an excellent 
precursor for asparagine in the seedlings of 
L. odoratus, L. sylvestris, V. villosa^^ and other 
plantS'">‘'; ^-cyanoalanine and/or 7 -glutam 3 d- 
^-cyanoalanine are intermediates in this pro- 
cess. However, in V. sativa cyanide is incorpo- 
rated into j/5-cyanoalanine and r-glutamyl- 
^-cyanoalanine but very little into asparagine. 
It appears that in the latter plant some step 
subsequent to the formation of ^5-cyanoalanine 
or the dipeptide is either blocked or absent 
resulting in the accumulation of the toxic pro- 
ducts^® (Chart 4) . 

In an earlier publication Ressler et al.s® sug- 
gested what might be considered to be the 
reverse course of reactions for the formation of 
BAPS, ^-cyanoalanine and a 7 -diaminobutyric 


acid from asparagine. Murti et aZ.®-’5 pointed out 
that asparagine could also serve as a precursor 
for ^-aminoalanine which can later undergo 
oxalylation to y^-oxalylamino alanine. An 
alternative route to ^-aminoalanine could be 
by a transamination reaction involving serine 
aldehyde similar to the formation of ornithine 
from glutamic acid 7-semialdehyde'"‘'<' ; serine 
occurs in high concentrations in L. sativus 
seeds.3^^ An analogous scheme for the biosyn- 
thesis of a 7-diaminobutyrlc acid from aspartic 
acid y(J-semialdehyde has been suggested*’ 
(Chart 4). 
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Amino -Acids with Antitumour and 
Antitubercular Activity 

Two naturally occurring amino-acids are 
known which possess the rare diazo group and 
have antitumour properties. These are azaserine 
(XXIII) and 6-diazo-5-oxo-noiTeucine (DOM) 
(XXrV) which were isolated from the culture 
filtrates of strains of Streptomyces.^^'^^^ BotH 
compounds produce a variety of biological 
effects ; they inhibit microbial growth, induce 
abnormalities in embryonic development and, at 
sufficiently high dose levels, cause death. The i r 
striking tumour-inhibiting properties raised 
hopes that these substances may be useful in 
the control of cancer in the humans ; however*, 
they are too toxic for this purpose. Botlr 
azaserine and DON act as glutamine antagonists 
and inhibit purine biosynthesis.®^ The lower 

homologue of DON, 5-diazo-4-oxo-norvaline 
(XXV) has been synthesized and it also lias 
antitumour action.®® 

The broad- spectrum antibiotic, cycloserine 
(oxamycin) (XXVI) , isolated from the soil 
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by yn:;itriuni in iy I'oinarasiniiu* (XXX IV) which 
van* v;; wiilmrin.}', of tomato loaves. The toxin 
(if /’.•.om/omnmKs* in tabtoxiihiu^ wliich is rosponsi- 
blf fnr Itu* wildlii'e dii'Caso of tobacco; it is a 
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N ITHODHODIONIC ACU) 

'rimm'.h iml an amino-acid p'-nitropropionic 
at'iti (XXXVI) in. a clo.'o sinich.ural analo^^ue of 
.damm*. a oompononl of cocm/.yrru^ A and 
paidfjlhtnir aiad. 'rinn inlrn'tsiiin/f substance, 
foiitammi* tla* imiinnal nilro /(roup, occurs in 
many nfiurrm-' ’ 11 in lhi‘ chit^f toxi'' constituent 

m tlir h*avt‘. of the foi’apa' filant Indigofera 
( <T<M‘piip( iiidi|(o) in which it is 
p.M-.nmd fn-t' and al:;o a;~; (‘::Un'.~; with pducoso 
(rmlf i’aphyilinn) It producers nervous in- 
vnlvnmmd in ('hiekn ksadin/' to inability to stand, 
M-tra<’lmu of tlu‘ lunad and lack of co-ordina- 
fioiP”, ht^wmam, it not toxic to rabbits or 
mice. Hiri'h ct nl. found that aspartic acid is 
iir orporated a*; a unit into p'-nitropropionic acid 
by /*»unei//inm atravciud u in No infoi’inatioa 
i.n available as i<> how th(‘ amino ^u*oup is oxidised 
to tin' nitro p.roup ; but eompounds like aspcrgillic 
acid, myeobaelin and mycelianamide are known 
in vvlui-’li tlu' oxdiation level of the amide 
nitrogen is that of hydt'oxylamine.'^^” 

'Die study of tlu' free or non-protein amino- 
aeidn is ty}>irally a tU'Vt'lopment of recent years ; 
it ha.s not only opi'ned up a new Held of naturcil 
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products but also created new possibilities. 
They are large in number, have members pos- 
sessing novel features and some are markedly 
toxic to animals and plants. Their biogenesis 
and function in plants are subjects of great 
interest. The question of using their occurrence 
for taxonomical purposes is also attractive. A 
systematic study of these compounds holds the 
promise of leading to the development of new 
drugs. More important to food science is their 
possible antimetabolite action and hence there 
is need for a special pr-ogramme of study of 
this aspect of the free amino-acids of plants. 
Their potency will be greater because of their 
solubility in water and the readiness with which 
they can be assimilated. This property of solu- 
bility in water can also be conveniently used for 
the removal of harmful amino-acids from 
foodstuffs. 
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AN OUTBREAK OF RABIES IN HORSES NEAR POONA, INDIA 

KHORSHED M. PAVRI,^^ C. R. ANDERSON** and K. R. P. SINGH* 
Virus Research Centre, Poona, Indiaf 


T> ABIES is common in India in humans and 
dogs, and sporadic cases have been reported 
in cattle, cats and occasionally in horses. An 
outbreak involving animals on a single farm 
and without any history of bites is, however, 
unusual. 

Between January and April 1962, at almost 
monthly intervals, four proven cases of rabies 
occurred in horses on a stud farm near Poona. 
Although the clinical course in these cases 
varied in duration from seven hours to six days, 
there was considerable similarity in the clinical 
signs. According to the details supplied by the 
management of the farm, the onset was abrupt, 
with the horses “going off feed” and appearing 
listless and feverish. There followed a period 
of restlessness, during which the horses pawed 
the floor and walked aimlessly about the stall, 
sometimes standing or lying down for short 
intervals. Three of the horses had difliculty 
with micturition. Other signs developed during 
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this time were twitching of the lip or muscles 
of the neck and shoulder, “patchy” sweating and 
hyperesthesia. Fever persisted thr-oughout the 
illness. The temperatures ranged between 102® 
and 104® F. only occasionally and briefly falling 
to a lower level. Shortly before death, two of 
the horses became uncontrollable and would not 
permit the approach of a human. Death 
occurred in all cases during a convulsion. 

The Vims Research Centre was requested to 
investigate the cases. As an arthropod-borne 
viral encephalitis was a possibility, attempts 
were made to collect mosquitoes and ticks. 
Owing to dry weather very few mosquitoes were 
obtained. Only the horse tick Otobius megnini 
was found on horses, and no virus was isolated 
from pools of this tick. 

Post-mortem specimens of brain, liver, spleen, 
lungs and kidney were submitted from the four 
cases and attempts to isolate virus were made 
in mice. A strain of virus identified by neutra- 
lization test as rabies was isolated from the 
brain of each horse. 

During the interval four other horses died on 
the stud. The clinical signs in these cases were 
not strikingly different from those in the first 
four. Organs from one of the horses in this 
second group were processed for virus isolation 
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attempts, but no agent was recovered. No organs 
were submitted from the other three horses. 

It is known that neurological manifestations 
in large animals may not be typical of rabies 
and that therefore a clinical diagnosis may not 
be possible. This has been reported in a descrip- 
tion of an outbreak in cattle. ^ 

The stud farm, which is devoted to the 
breeding of race horses, covers an area of 320 
acres, 75 acres of which are usually under culti- 
vation to lucerne (with sugarcane in water- 
logged places) during the monsoon. At the time 
of the outbreak the farm had 220 animals. In 
addition to the manager and a full-time veteri- 
narian, there is a large auxiliary staff. None 
of the people associated with the cases reported 
any history of obvious wmunds or bite marks 
on the horses for a period of six to eight months 
before the onset of illness. Furthermore, a daily 
medical register is kept of all injuries, small 
or large, and all illnesses. Since it seems 
unlikely that four horses could be infected by 
the commonest carnivores without there being 
evidence of the attack, the fox, the jackal and 
the stray dog have been excluded from consi- 
deration as vectors in this outbreak. 

The possibility exists of bite by smaller 
mammals such as the, mongoose and the bat. The 
Indian mongoose has been reported to be a very 
important reservoir of rabies in Puerto Rico r 
and rabies due to mongoose bite has been 
reported in India. s In the Americas, several 
genera of bats have been found to transmit 
rabies by bite. A recent report also suggests 
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that rabies associated with bats may be acquired I 
by a mechanism other than bite.-^ So far, only [ 
one case of possible bat rabies has been reported 
in India.5 No evidence of attack of the stud 
farm horses or history of anomalous behaviour 
in either bats or mongooses was elicited. 

Subsequently, several of the farm animals 
other than horses died of rabies. Since these 
animals had not been observed as carefully a.s 
the horses, the absence of any history of bites 
in their cases is not of the same significance. 
The pertinent details concerning these animals 
are as follows : 

Bullock . — Died on August 6, 1962, after two 
days of illness. The brain was sent to the 
Haffkine Institute which reported negri bodies 
in smear. 

Dog.— Died on October 17, 1962, after two days 
of illness. Rabies virus was isolated from the 
brain. 

Mule.— Died on December 28, 1962, after four 
days of illness. Rabies virus was isolated from 
the brain. 

We thank Dr. T. Ramachandra Rao for his 
helpful suggestions throughout the investigations, 
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APOMIXIS IN GYMNOSPERM 
T. N. KHOSHOO 

Post-Graduate Department of Botany, Jammu and Kashmir University, Naseevi Bagh, Srinagar 


Kashmir, 

A REASONABLY clear picture exists of the 
various c^'togenetical factors underlying 
evolution in angiosperms and pteridophytes. 
The gymnosperms, on the other hand, have just 
begun to receive attention from this aspect. We 
have now esLimates of the role of gene muta- 
tions, hybridisation, karyotypic alterations and 
polyploidy in the gymnosperms.^ The role of 
apomixis in the evolution of gymnosperms is 
brought out in the present paper. 


India 

Following the classification of Gustafsson,^ 
apomixis is distinguished in the first instance 
into vegetative reproduction and agamospermy. 
Strictly Speaking, the vegetative reproduction in. 
gymnosperms is known only in some cycads and 
Ephedra. However, there are doubtful reports 
of the occurrence of agamospermy in three 
species, namely Ginkgo biloba,^ Pinus pinaster^ 
and Pseudotsuga menziesn.^-e these species 
agamospermy does not occur as a normal rule, 
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but has been suspected to occur in unpollinated 
cones. The probable mechanism involved, as 
believed by some of these workers, is adventive 
embryony or, what is more plausible, the fertili- 
zation of the egg nucleus by the ventral canal 
nucleus. Suggestions have been made from 
time to time regarding the occurrence of this 
type of fetilization in gymnosperms.'^"^ However, 
the fact remains that even though gymnosperms 
are well worked out embryologically, there is no 
species where agamospermy of any type has 
been found as a normal and a regular feature. 
This, indeed, is a significant point. The follow- 
ing explanation is suggested for the absence of 
this process in gymnosperms. 

Apomixis in any form is elimination of 
meiosis ; more exactly, it is the elimination of 
the genetical differences that result as a con- 
sequence of meiosis. In simpler words apomixis 
means perpetuation of constancy in genotypes. 
Whether genetic uniformity is needed, or, 
whether it is compatible with the other traits 
of the genetic system, is, therefore, the real 
question. 

Most important among the gymnosperms are 
the conifers. These though few in number in 
comparison to angiosperms, however, dominate 
the temperate regions of the world forming 
climax vegetation in practically stable habitats. 
The species are mostly monoecious with uni- 
sexual cones but some are also dioecious. In 
either case the plants are out-crossed by wind 
pollination. It is a matter of common knowledge 
that forest stands in these regions are hetero- 
zygous. In fact forest tree breeders in the 
temperate regions make ‘‘genetic improvement 
on the lines which approach conditions in 
organic evolution”.i<^ It would be extremely 
hazardous to have homozygous forest stands 
because it would mean either all-out survival or 
all-out extinction against any calamity like 
fungus or insect attack. The reproductive need 
both in nature and in silviculture is to have 
large heterozygous progeny from which most fit 
individuals are selected and constitutes the 
climax forest. As such the genetic system in 
gymnosperms (out-crossing, relatively high 
chromosome number and chiasmata frequency, 
and low intersterility) promotes variability of 
which considerable amount is stored. 


Conifers form more or less closed communities, 
and it is commonly observed that for any niche 
opened by the death of an old tree ther'e are 
very many competitors. Since the seed is pro- 
duced after cross-pollination there are likely 
to be genic differences among the seedlings. 
Thus, there is always a chance that the one 
with the best genotype will bei selected and will 
replace the lost individual. Therefore, evolu- 
tionary processes promoting constancy, like self- 
pollination and apomixis, do not have a selective 
value, because these will give only temporary 
genetic advantage which is not needed for the 
long-lived plants like conifers in whic?h replace- 
ment of generations is very slow. Right type 
of “biological capital” has to be chosen before 
it is “locked up” for many years to come. Under 
these circumstances flexibility cannot be sacri- 
ficed for immediate fitness, endowed by a process 
like apomixis. On the other hand, self-pollina- 
tion and apomixis are likely to have better 
chances of occurrence in groups of plants which 
occupy temporary habitats whose populations 
fluctuate in sizes. Because, the advantage will 
go to those that can build up rapidly sizable 
populations of “largest number of highly 
adapted descendants”.^! 

In conclusion it may be emphasized that the 
phenomena promoting genetic constancy like 
apomixis are incompatible with the genetic- 
evolutionary needs of a group like gymnosperms 
in which individuals are long-lived and slow- 
growing perennials. 


1. Khoshoo, T. N., Evolidion^ 1959, 13, 24; Proc, 

Siimmtr School^ Darjeeling^ Govt, of India, 19G0, 
p. 119; Invitation Paper at tJie FAQ World 
Consultation on Forest Genetics and Tree Improve^ 
ment, Stockholm, 1963. 

2. Gustafeson, A., Lunds Univ, Arsskr. N.F. Avd.^ 

1946, 2, 71. 

3. Ikeno, S., Amt. Sci. Nat. Bot., Ser. 8, 1901, 13, 

304. 

4. Saxton, W, T., Bot. Gaz., 1909, 47, 406. 

6. Allen, G. S., Jour. Forestry^ 1942, 40 , 642. 

6. Orr-Ewing, A. L., Forest Sci. ^ 1957, 3, 243. 

7. Coulter, J. M. and Chamberlain, C. J., Morphology 

of Gymnosperms^ Chicago, 1917. 

8. Chamberlain, C. J., Gymnosperms — Structure am’ 

Ezwlittion, Chicago, 1935. 

9. Johansen, D. A., Plant Embryology., Waltham, 1950. 
10. Righter, F. I., Science^ 1946, 104, 1. 

11* Stebbins, G. I^., Cold Spring Harbor Symp. Quant. 
Biol., 1968, 32, 


332 


r Current 
L Science 


LETTERS TO THE EDITOR 


PREPARATION OF DI-CAESIUM 
URANYL-NITRATE, Cs 2 U 02 (N 03)4 
In the course of studies on the effect of reactor 
radiations on the spectrum of UO2++ reference 
to literature showed that in the case of alkali 
metal uranyl-nitrates, examples of di-alkaii 
uranyl-nitrates are known for rubidium and 
potassium. Attempts to prepare the di-csesium 
salt however do not seem to have been suc- 
cessful.i Spectroscopic results of reactor irradi- 
ated CsU 02(N03)3 indicated that the spectrum 
of the irradiated salt might be identical with 
that of di-csesium salt. It was therefore thought 
necessary to try to prepare the di-caesium uranyl 
nitrate chemically. This has been done and 
briefly reported.^ A further detailed report 
appears to be called for and is given below. 

Caesium nitrate (BDH Analar) and uranyl- 
nitrate hexa-hydrate are mixed together, always 
taking care to see that a little excess of CsNOg 
over that required to give the di-caesium uranyl- 
nitrate salt, is present. This is necessary to 
avoid formation of small amounts of mono- 
caesium-uranyl-nitrate. The pH of the solution 
is kept at about * 2 \ The solution is evaporated 
to dryness over* a water-bath. The dissolution 
and evaporation is repeated four or five times 
until the pH is about ‘ 3 ’. The saturated solu- 
tion is then quickly cooled to room temperature 
( 28 ° C.) and immediately transferred to a desic- 
cator maintained at about 10 ° C. Yellowish- 
green crystals of Cs2N02(N03)4 start separating 
out in about a week. 

With uranyl-nitrate-tri-hydrate as starting 
material it is found that the number of dis- 
solutions and evaporation processes can be 
reduced. The crystals obtained by slow crystal- 
lisation at 10 ° C. are about a millimeter in 
cross-section. 

Micro-crystalline powder* of the di-salt can 
be obtained as follows. Stoichiometric amounts 
of CSNO3 and UOoCNOgl-j — SH.^O are dissolved 
in distilled water and evaporated to dryness on 
water-bath. The residue on dissolution and 
evaporation over a sand-bath leaves a micro- 
crystalline substance. The identity of this 
micro-crytalline powder with the crystals formed 
by slow evaporation at 10 ° C. is established by 
fluorescence spectra. 

That the compound prepared in these experi- 
ments is a definite chemical compound [CS2UO2 


(^^3)4] ^ mixture of the individual 

components CsU02(N03)3, U02(NO3)2 and 

CsNOg is supported by the following facts. 

1 . Chemical analysis of the crystals isolated 
from mother liquor in different independent 
preparations give the following results : — 


Table I 



Analysed 

Expected value 

value 

for CS2UO3 (NOs)* 

Cs 

33 - 6 % 

33 - 88 % 

u 

29 - 2 % 

30 - 38 % 

H20 

Nil 

Nil 


The fact that there is no water of crystallisa- 
tion clearly shows the absence of any free 
uranyl-nitrate-hydrates. 

2. The yellowish-green colour of CSoUOo 
(N03)4 crystals is different from the colours of 
CsU 02(N03)3 or U02(N03 )o, tri- or hexa- 
hydrate. 

3 . The fluorescence spectrum of this salt has 
been recorded and reported^ at 77 ° K. and 
analysed in detail.^ The analysis clearly indi- 
cates the similarity of the spectrum with the 
corresponding spectra of Rb2U02(]NrO3) 4 and 
K2U02(N03)4 salts. There is no trace of the 
well-known fluorescence bands of CsUOoCNO.^) 3 
or UOoCNO;.)^, tri- or hexa-hydrate spectra in 
the spectrum of the di-caesium salt. 

4 . The infra-red spectra of Cs2UOo(N03) 4, 
CsNOo (N03)3 and CSNO3 have been taken as 
mulls. CSNO3 shows an intense and broad 
absorption at about 1350 cm.“-^ corresponding to 
the anti-symmetric frequency of NO.^.- This 
absorption is completely absent in CsUOoCNO.:^)^ 
and Cs 2XJ02(N03) 4, showing thereby that these 
substances do not contain free CSNO3. Instead 
of the 1350 cm.’i absorption, CsUOoCNOn)^ 
shows two absorption bands of almost equal 
intensity at 1264 cm.-i and 1520 cm.'i CS2UO2 
(^03)4, on the other hand, shows absorption at 
1264 cm."i and 1485 cm."^ 

5 . The X-ray diffraction pattern of CsoUO^ 
(N03)4 is distinctly different from that of the 
mono-caesium salt and is similar to that of the 
di-rubidium salt indicating that it is isomor- 
phous with the di-rubidium salt. 

Thanks are due to the analysis group of the 
Analytical Division for chemical analysis, to 
solid state studies group of Chemistry Division 
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for X-ray diffraction patterns and to Shri V. B. 
Kartha of Spectroscopy Division for infra-red 
spectra. 

Division of Spectroscopy, R. K. Asundi. 

Atomic Energy Establishment, R. M. Dixit. 
Trombay, 

414 A, Cadell Road, 

Bombay 28, April 29, 1964, 
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ON THE INVESTIGATION OF 
DEPENDENCE OF RAYLEIGH 
SCATTERING OF GAMMA-RAYS 

Our earlier measurements^-^ on the Rayleigh 
scattering of 662 keV. gamma-rays fr'om different 
elements could yield the values of the index to 
the power of ‘Z’ only over limited ranges (1*1 
to 2*4 and *08 to *26) of momentum transfer 
(q = 2 hv/m^c^ sin 6/2) involved in the scatter- 
ing process. This limitation was experienced 
because with gamma-rays of energy 662 keV. it 
was possible to measure cross-section with a 
reasonable accuracy only at angles less than 15° 
and greater than 40°. In the angular range 15° to 
40° the energy of coherent scattering is not much 
different from that of incoherent scattering so it 
is difficult to measure its contribution with any 
significant accuracy. A major part of the gap in 
the momentum transfer (from 2*26 to 1*1) has 
been filled by studying the scattering of 280 keV. 
gamma-rays through angles greater than 75° 
where coherent scattering can be easily separated 
from the incoherent scattering energetically. 
The method of measurement was the same as 
used earlier. Gamma-rays of 280 keV. were 
obtained from a Hg-203 source. The results are 
given in Table I, which give the cross-section 
and the values of the index to the power of 
at various scattering angles. 

The variation of the index to the power of 
with momentum transfer is compared with 
the available theoretical calculations^*^ in 
Fig. 1. Some of the experimental points have 
been calculated from the data of other workers 5 » 
The results clearly contradict the Z^ dependence 
as predicted by the non-relativistic form factor 
calculations of Franz, The theoretical curve 
calculated from Bethe's lorm factor as given by 


Table I 


Differential scattering 

Scatterir.? , . 

Angle 10 cm.’ per sterad 

Ir 

th 

id ex to 
e power 
of Z 

Pb 

w 

Sn 

Ag 

Mo 

( 90±5)'’ 4.5-6 

31*2 

9-42 

7-43 

4-49 

3-3 

±1*5 

±1-2 

± -40 

±•35 

±•33 

±•1 

C105±5)‘^ 41*4 

32*2 

8-25 

6-28 

3-17 

3-6 

±1-5 

±D0 

±•24 

±•25 

±•22 

±•1 

(120±.'))° 42-2 

32-3 

6*97 

5-17 

2-72 

3-8 

±1*5 

±1-0 

±•20 

±•20 

± ^22 

±•1 

(135*5)“ 43-3 

32-9 

6-35 

4-85 

2-53 

4-0 

±1-6 

±1*0 

±•20 

±•20 

±•20 

±•1 

(150±o)° 45-4 

34-3 

6-65 

4-71 

2*24 

4*1 

±1-6 

±1-0 

±•25 

±•20 

±•16 

±•1 




0-5 1^0 15 20 2-5 30 35 40 4^5 

MOMENTUM TRANSFER 

Fig. 1. Variation of the index {n) to the power of Z 
with mcmentum transfer. Cun'e T calculated from Bethe’s 
form factor; Curve II from the Franz’s form factor— 

experimental cun*e, X expcrimentdl points for 280 

keV. O for 662 keV, and □ from reference 5 and A 
from reference 6. 



Levinger is higher than the experimental 
curve ; the difference is greater when the 
momentum transfer is higher. In the absence 
of any reliable straightforward theoretical 
calculations, the experimental curve of Fig. I 
along with the existing experimental data on 
cross-sections and the theoretical data of 
Brown’s^ refined calculations for scattering from 
Hg may be used to make a reliable estimate of 
Rayleigh cross-section for any olementf 
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POLYPHENOLIC COMPONENTS OF 
GUAVA FRUITS 

In an earlier note^ was mentioned that the ripe 
fruits of guava contain ellagic acid. In order 
to get morfe information about the formation of 
this acid, we have now examined the fruits at 
three different stages of ripening, separating the 
juice and pulp: (1) unripe (3 weeks old), (2) 
half ripe (6 weeks old) and (3) fully ripe but 
not overripe. The juice of (1) was found to> 
yield considerable amounts of soluble and 
insoluble oxalates. Sodium, potassium and 
calcium metals were found to be present. Small 
amounts of soluble chlorides and sulphates of 
these metals also were detected. The juice of 
(2) contained only soluble oxalates in lesser 
quantities as compared to (1), while (3) con- 
tained none at all. Glucose, maltose and 
arabinose were detected as free sugars and 
their amounts increased with ripening. 

The pulp from (1) was extracted with ethanol 
and fractionated into (a) light petroleum soluble, 
(b) ether soluble and (c) ethyl acetate soluble 
fractions. Fraction (a) contained chlorophyll, 
waxy matter and caxoteniods. Fraction (b) con- 
tained small amounts of quercetin, its 3- 
arabopyranoside gualjaverin, gallic and ellagic 
acids as well as trace amounts of a sugar ester 
of ellagic acid (E) described below. These com- 
pounds were detected by paper chromatography, 
colour tests and comparison with authentic 
samples. Fraction (c) gave leucocyanidin in 
0*1% yield, along with small amounts of (E). 

From the residual aqueous alcoholic mother 
liquor the sugar ester (E) was obtained in 
0*1% yield. It was freed from the accompany- 
ing free sugar's and pectins by making its lead 
salt and decomposing it with hydrogen sulphide. 
The mineral matter was removed by passing its 
solution through a mixed-bed ion-exchange 
pplup;m, Thus it was obtained as colourless* 
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small plates, m.p. 230-35° (decomp.), i 

— 24*2 (pyridine). ^ ; 

This sugar ester* (E) gave one mole of enagi<' ^ 
acid por mole of L-arabinose by acid and alkali 
hydrolysis- This indicated that it was an ester 
of hexahydroxydiphenic acid with L-arabinoss 
in 1 : 1 proportion. The elemental analysis of i 
(E) as well as of its acetate and the quantita** 
tive alkali hydrolysis of the latter were in 
agreement with the above conclusion. The 
212 and a definite ester band at 
1740 cm.-i in the I.R. spectrum further confirined 
its being an ester* rather than a O-glycoside. 
Methylation of the sugar ester with diazo- 
methane and hydrolysis of the methyl ether pve 
hexamethoxydiphenic acid (I) which is obtained 
here in its Isevorotatory form. From myrobalaii 
tannins this acid is obtained in its dextrorotatory 
while other ellagitannins yield its Isevorotatory 
form. The arabinose ester as well as its hexa- 
methyl ether gave brownish-purple rings on 
circular paper chromatograms when sprayed 
with aniline hydrogen phthalate, a specific re- 
agent for potential aldehyde group.- Further 
the above methyl ether reduced Fehling’s solu- 
tion. These two tests indicated that the reducing 
group in the sugar moiety is free. The presence 
of one g'ycol xmit in the molecule was shown 
by qualitative and quantitative reaction with 
periodic acid. Hence one mole of hexahydroxy- 
diphenic acid is attached to one mole of arabinose 
at carbon atoms 3 and 4 by ester linkages, 
on the assumption that the sugar is in the 
pyranose form. Hence the structure (II) bas 
been assigned to it as the most probable ; expeii- 
ments to establish the nature of the ring struc- 
ture of the arabinose moiety are still in progress. 

This is the first case so far reported in ellagi- 
tannins where L-arabinose forms the carbo- 
hydrate core. 



In the pulp of (2) quercetin, gualjaverin and 
gallic acid were found in traces while free 
ellagic acid was present in better yields. The 


Letters to the Editor 


335 


No. 11 *1 

June 5, 1964 J 


amount of the arabinose ester, however, 
decreased considerably. In pulp (3) no arabi- 
nose ester was detected, only free ellagic acid 
was present but in slightly lesser quantities than 
in (2). The sugar ester seems to get hydrolysed 
to L- arabinose and ellagic acid during the 
ripening process. The red pulp of the fruits 
contains more of ellagic acid (0*2%) than the 
white one (0*05%), 

Frequently the skins of apple guavas are red 
in colour and they have now been found to 
contain a cyanidin diglucoside which appears 
to be mecocyanin. Leucocyanidin is present as 
a constituent of the fruits in all stages although 
in highest yields in the unripe fruits, while 
in the ripe ones it is more concentrated on the 
skin and seeds. 

We convey our thanks to C.S.I.R. for the grant 
of fellowship to K. V. 


to grow in conditioned fluids for only 15 days 
so as to ensure that they were in logarithmic 
phase of growth at the time they were taken for 
study. Standard inoculum size and standard 
volume was used for all the experiments. The 
conditioned fluid, in which the bacilli have been 
grown for specific time, was made free from 
bacilli and analysed qualitatively by chromato- 
graphy and quantitatively using microbiological 
procedures. For chromatography, the fluid was 
concentrated under vacuum and then dissolved 
in distilled water. The solutions were directly 
used for chromatography without desalting. 

The technique used was similar to that of 
Paseika et al^ A solvent system of n-butanoi 
acetic acid-water mixture was used. 0*2% 
ninhydrin solution in 80% alcohol was used 
for detecting the spots. The results can be 
seen from Fig. 1. It is evident that 


Department of Chemistry, T. R, Seshadri. 

Delhi University, (Miss) K. Vasishta. 

April 11, 1964. 


1, Seshadri, T. R. and Vasishta, K., Cur r. Set., 1963, 

32, 499. 

2. Hough, /. Che7n. Soc.^ 1950, pp. 1702, 


AMINO-ACID UTILIZATION BY ICRC 
BACILLI ISOLATED FROM HUMAN 
LEPROMATOUS TISSUES 

In our laboratory, a strain of acid fast myco- 
bacterium designated as TCRC bacillus’ has 
been isolated from human leprcmatous leprosy 
nodules. As has been already reported, ^ it is 
possible to cultivate these mycobacteria on basic 
tissue culture medium (Eagle’s medium^ 4- 
horse serum) used by stock cells in continuous 
cultivation designated here as ‘conditioned fluid’. 
It was also observed from these studies that the 
mycobacteria cannot grow on a mixture of 
Eagle’s medium^ and human serum, unless the 
same is preconditioned by the growth of human 
cells in it. It was thought possible that the 
bacilli, besides using the constituents present 
in the mixture, also require a product or pro- 
ducts of the cell metabolism. This prompted 
us to study the metabolism of ICRC bacilli with 
reference to requirements of amino- acids which 
are constituents of Eagle’s medium as well as 
human serum. 
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These studies were carried out on bacilli 
which had been in cultivation for* nearly one 
year. Ajs a proqefiure^ the bacilli were allowed 


FIG. 1, Changes in amino-acid composition of “condi- 
tioned fluid” during cultivation of ICRC bacilli. 

Control conditioned fluid ; jS, Conditioned fluid 
after growth of bacilli ; A'a, A 3 , fl/ 3 . Amlao-acid mixtures 
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qualitatively there is no change in the number 
as well as density of the ninhydrin positive 
spots due to amino-acids and peptides present 
in the fluid even after growth of bacilli in it. 

The microbiological analysis was carried out 
on fluids from which proteins had been separated 
by precipitation with trichloracetic acid. The 
amino-acids were estimated by the standard 
procedures recommended by Barton- Wright^ 
The results are presented in Table I. 

Table I 


Amino-acids in experimental fluids 


Amino -add 

Conditioned 
fluid mcg./c.c. 

Conditioned fluid 
after growth of 
bacilli, mcg./cc. 

Arginine 

9*32 

9*57 

Threonine 

7-47 

7*83 

Lendne 

2*04 

1*79 

Isoleudne 

6-16 

4*00 

Valine 

2-64 

3*15 

Lysine 

9*30 

7*20 

Phenylalanine 

12*70 

9*40 

Histidine 

2*70 

2*10 


The results of Table I show that the growth 
of bacilli in conditioned fluids for nearly fifteen 
days, during which time the bacilli have 
multiplied nearly four times, has practically no 
signiflcant effect on the amino-acid composition 
of the medium. 

The results of the chromatographic as well as 
microbiological analysis point out that ICRC 
bacilli use very little of amino-acids and 
peptides present in conditioned fluids. This is 
in support of earlier observation^ that the bacilli 
cannot survive in Eagle’s medium supplemented 
with human serum, both of which are rich 
sources of amino-acids. It is possible that the 
bacilli do not depend upon such components as 
amino- acids and may be utilizing some of the 
metabolic products of cell growth for their 
survival and multiplication. 

Applied Biology Group, B. N. Mashelkar. 
Indian Cancer Res. Centre, A. V. Bhat. 

Parel, Bombay-12, April 4, 1964. 
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(i) LEUCOCYANIDIN FROM THE 
SEEDCOAT OF CALOPHYLLUM 
INOPHYLLUM LINN. 

Seshadri and co-workersI’2 have reported on. 
the varying physical characteristics of leuco- 
cyanidin and its derivatives obtained from dif- 
ferent sources, the latest being Psidium- 
guaijavaA During the course of our work on 
the survey of flavonoids in South Indian plants, 
we have chemically examined the (somewhat) 
hard testa of the seeds of Calophyllum inophyl- 
lum-^ growing in Pondicherry and the isolation 
of (±) leucocyanidin is briefly reported. 

The dried testa in coarse powder form wa.s 
first extracted with peroxide-free ether and thou 
with acetone by cold maceration three times, 
each time lasting for 4 hours. The ether con- 
centrate answered tests for the presence of a 
small amount of sterol. 

The acetone extract was concentrated under 
reduced pressure and the brown viscous residue 
was taken up in dry ethyl acetate and to the 
clear solution, petroleum ether (40-60°) was 
added in stages to remove some brown impurity 
at the beginning and then to precipitate the 
leucoanthocyanidin as a light brown solid. This 
was re-dissolved in ethyl acetate and precipitaled 
twice by means of petroleum ether, when colour- 
less tiny needles sintering at 210° and not melting 
below 320° were obtained : yield, 0-3%. It 
gave a blue colour changing to greenish-blue 
with alcoholic ferric chloride and developed a 
deep pink colour when boiled with aqueous HCl, 
indicating that it was a leucoanthocyanidin. It 
gave a colourless acetate (acetic anhydride arid 
pyridine), sintering at 225° and not meltin.'-t 
below 320°, but on methylation (di-methyi- 
sulphate and potassium carbonate in anhydrou;: 
acetone medium) a colourless crystalline methyl 
ether, m.p. 217-18° was obtained. The com- 
pound, its acetate and methyl ether did not 
show any optical activity in ethyl acetate or 
methanol. The compound was converted into 
the corresponding anthocyanidin by boiling with 
2N aqueous hydrochloric acid for 30 minutes; 
the anthocyanidin . was identified as cyanidin by 
its absorption (X max. 544 m/^ ethanolic HCi> 
and Rf values on paper chromatography and 
comparison with an authentic sample. The 
homogeneous character of the compound was also 
seen on paper chromatography, giving a single 
spot. 

It may be mentioned here that different form.s 
of leucocyanidin have been reported earlier from 
different sources and this appears to be the first 
report on the occurrence of (±) leucocyanidin, 
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giving an acetate and methyl ether exhibiting 
no optical activity. It is probable that the 
variation in the physical characteristics reported 
earlier may be due to the different proportions 
of (-[-) and (— ) leucocyanidins and in this 
particular case, the two may be present in equal 
proportions. 

We thank Prof. T. R. Seshadri for his kind 
interest in this work. 

Medical College, A. G. R. Nair. 

Pondicherry, S. Santcara Subramanian. 

February 19, 1964. 
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OUTGROWTHS ON ZIRCONS FROM 
WARKALLI SANDSTONES, 
KERALA STATE 

This communication records the rare occurrence 
of zircons with outgrowths from the sandstones 
of miocene age from Warkalli (Long. 76° 45' and 
Lat 8° 45'). There is no reference regarding the 
zircons with outgrowths reported from India, 
excepting the one reported from Kamathi 
sandstones by Sripada Rao and Deshpande.i 
However, outgrowths from detrital grains of 
zircons have been reported from outside India 
by Butterfield, 2 from the Millstone grits of 
Yorkshire, Smithson, s from the Jurassic beds of 
Yorkshire and Geoffrey Bond, 4 from Southern 
Rhodesia. 

The note records the occurrence of detrital 
zircons on which the secondary growths have 
been seen. The zircons occur in the heavy 
mineral assemblage separated by bromoform 
from the Warkalli sandstones. The heavy crop 
comprises in the order of abundance, ilmenite, 
pyroxene, zircon, rutile, monazite, sillimanite 
apatite and garnet. In this connection, it is 
curious to note that there is an antipathy bet- 
ween zircons with outgrowths with monazite in 
its frequency. 

Zircon is the prominent mineral and occurs 
in variegated forms. It occurs as both well- 
developed euhedral crystals with pyramidal 
terminations to fractured to rounded girains. 
They are coloured as well as colourless. There 
aret zircons with inclusions and without inclu- 
sions. Most of the zircons are characterized by 


zoning and display a black border. Sometimes 
the zircons are studded with innumerable 
inclusions as to render the grain dusky. The 
average grain size range from 0*4 mm. X 
0*3 mm. to Q-03mm. X 0*05 mm. 

Outgrowths occur on grains, irrespective 
whether coloured or not and also whether zoned 
or rounded. They generally show a preference 
to prismatic crystals with pyramidal termina- 
tions. Nevertheless, they are also seen sporadi- 
cally occurring on rounded grains and on pyra- 
midal faces. In the case of rounded grains, 
the outgrowths are seen protruding pointedly. 
The outgrowths are seen securely attached to 
the main grain, and are in perfect optical conti- 
nuity. Many of the grains to which outgrowths 
are attached sho-w no trace of zoning and their 
sharp terminations are in strong contrast to the 
rounded outline of the supporting grain. The 
outgrowths are always clear and colourless and 
free from inclusions. In a few grains small 
corrugated outgrowths on prismatic crystals 
giving a sawfish appearance are seen (Fig. 1). 
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Fig. 1. Camera lucida drawings of outgrowths on 
zircom (varying magnification). 

The outgrowths noticed in zircons of Warkalli 
sandstone throw much light on the nature of 
the sediments, as such outgrowths in zircon are 
reported from only non-marine sediments in 
literature. Smithson concludes “that zircons 
with outgrowths occur usually in deposits of 
either deltaic or nearly deltaic origin”. The 
sharp terminations of the outgrowths in strong 
contrast to the rounded outline of the supporting 
grain indicates that the material whatever its 
composition is authigenic. 

The mere fact that monazite is scarce in 
specimens characterized by zircons with out- 
growths may lead one to doubt whether the 
secondary material occurring as outgrowth on 
zircon is not in fact zircon but some rare-earth 
isomorphous mineral derived by the decomposi- 
tion of monazite and deposited on zircon as 
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outgrowth(?) . The validity of the above 
statemerH: can only be established by X-ray 
and spectroscopic study. The mere fact that 
The outgrowths are always colourless and free 
from inclusions, irrespective of the grain on 
which it is found, suggests that they were all 
formed under similar environmental conditions. 

It is curious to note that the sands of Cape 
Comorin are also characterized by zircons with 
outgrowths, though not in abundance as com- 
pared to Warkalli sandstone. The author 
(Babu^) has drawn the conclusion in one of 
his earlier publications that the material con- 
stituting the Cape Comorin sands was derived 
from two sources, namely, igneous and sedi- 
mentary. The fact that zircons with outgrowths 
occur in Warkalli sandstone and also in Cape 
Comorin sands suggests that part of the 
material to Cape Comorin beach sand was con- 
tributed from Warkalli sandstone. Further the 
study of outgrowths of zircons in Warkalli 
sandstones indicates that the sediments are 
sub-equeous and deltaic in nature, 

My thanks to Sri. Nair for providing the 
specimen fr'om Warkalli. 

Department of Applied Geology, S. K. Babu. 
University of Saugor, 

Saugor (M.P.), May 16, 1963, 


1. Sripada Rao, K. and Deshpande, G. G., /. Cmz’. 

GioL Soc., 1954-55, 1 , 1. 

2. Butterfield, J. A., GeoL Ma^., 1931, 73, 511. 

3 Smiihson, F., Ibid, 1941, 78, 97. 

4. Bond, G., Ibid,, 1948, 85, 35. 

5. Babu, S. K., Oirr.Sd,, 1961, 30, 384. 

ON THE NATURE OF MICROFOSSILS 
IN BUKIT ASSAM LIGNITE 
INDONESIA* 

Micro-structural details observed in thin 
section study of the Eocene lignite (para-lignite 
of Seyler ’s classification) from Bukit Assam 
Coalfield, Palembang District, South Sumatra, 
Indonesia, are described here, adopting the 
terminology advanced by the “Lignite Group” 
of the International Committee for Coal 
Petrology.^ 

The lignite shows micro-lamination and is 
composed dominantly of semi-detrinite, in which 
micro-structural details are not discernible. Thin 
layers, fragments and bands of xylinite alternate 
commonly and show dark-red resinite as cell- 
fillings. Bright yellow, thin cutinite, and deep 
yellowish, elongate or oval, homogeneous- 
appearing, melanoresinite are commonly seen in 
the matrix. Hornocarbinite (massive micxinite) 
is rare. 


( Current 
L Science 

The micro-fossils observed arc included, on the 
basis of their origin, under the macerals sub- 
erinite, sclerotinite, sporinite and scmifusinite. 
They are uncommon and exhibit well-preserved 
micro-structural details. 

Suberinite . — Fractionated parts, fragments and 
layers of cork, and suberised periderm. The 
cells are bright yellow, thin-walled, rectangular 
to brick-shaped, and serially-arranged indicating 
their secondary character. The intercellular 
cavity and middle lamella are not traceable. 
The cell lumen varies in size depending upon 
the compression undergone by the tissue and 
is invariably infilled by dark-red material 
resembling the matrix surrounding the cork 
tissue. 

Figures 1 and 2 illustrate layers of cork 
tissues. Figure 2 exhibits under high power a 
thick layer in which cellular structure is clear 
in the lower portion, and becomes progressively 
indistinguishable upwards merging finally into 
the woody matrix. Cork tissues, bordering 
semifusinite have also been observed. 



Figs. 1-3 

Similar cork tissues have been recorded from 
the James coal of Middle Eocene age in New 
Zealand by Penseler,- whoi attributes their 
preservation to the “decay-resisting qualities 
of suberin, which is similar in composition to 
cutinite”. 

Sclerotinite . — The most common sclerotia 
species is Sclerdtites brandonianus. Sclerotites 
crassitesta Starch, Globosasclerotes cegiranus — 
textosclerotinite, Sclerosporis hicellue, and 
Sclerosporis tricellus — sporosclerotinite have also 
been observed and are markedly similar in 
nature to those recorded in the Palana lignite 
of India the teleutospore chambers, however^ 
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do not show central opening. Tubular sporangia 
also occur and show thick-walled natur'e of the 
cells, being thus markedly distinct and different 
from those illustrated by Stach^ in the Tertiary 
lignites of Cuddalore, India, and Bohlen, 
Germany. 

Sporinite. — Microspores are common and 
appear as yellowish streaks. Some microspores 
are comparatively larger and are characterised 
by a thin dark-brown crenulated exine, and 
bright yellow sporogenous interior. 

Semifusinite. — The Semifusinised woody tissues 
are characterised by the very thick- walled nature 
of the cells and empty lumen. 

Some micro-fossils, whose origin can be 
deciphered on systematic search of similar 
material in other Ter’tiary lignites, appear as 
chains of dark-brown or opaque, arc-shaped, 
conjoint segments (see Fig, 3). They occur 
either isolated or as cluster* along the lamination. 

The study indicates that the angiospermous 
wood, from which lignite is derived, was sub- 
jected to extensive decay and disintegration with 
the result that well-preserved wood is not 
traceable. The micro-fossils preserved are those 
that resisted decay due to concentration of higher 
proportions of chemicallly insoluble and resistant 
plant substances. The occurrence of sclerotia in 
conspicuous proportion indicates that favour'abie 
conditions of plant accumulation, deposition and 
decay existed for development of fungi. 
Geological Survey of India, H. S. Pareek. 
27, Chowringhee, 

Calcutta-13, February 29, 1964. 


* Published Ijy kind permission of the Director-General, 
Geological Survey of India. 
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ON PRATYLENCHIDAE CRENICAUDA 
V/INSLOW, 1958 (NEMATODA: 
PRATYLENCHINAE) FROM SRINAGAR 
(KASHMIR), INDIA 

A LARGE number of females of Pratylenchoides 
Winslow, 1958, were found in soil from around 
roots of pomegranate, Punica granatum L., from 
Srinagar (Kashmir), India. Study of these 
worms revealed that they represent the type 
and the only species Pratylenchoides crenicauda 
Winslow, 1958. It is for the first time that this 
genus is being reported from India. 



Fig. L A-£, PratyUnehoidcs crenicauda Winslow, 
1958. -4, Esophageal region ; Head end ; C, Tail 
showing fusion of incisuies ; Lateral field near middle 
of body •, A portion of gonad showing spermatheca. 

Description of Pratylenchoides crenicauda 
(= Anguillulina obtusa), as provided by 
T. Goodey,^'- Winslow*^ and Goodey and GoodeyS 
is insufficient in regard to the characters of 
spermatheca and lateral fields. The present 
specimens aS v/ell as those obtained from 
Rothamsted Experimental Station, England, 
through the courtesy of Dr. J. B. Goodey, show 
definite spermatheca in both the reproductive 
branches near the junction of oviduct and 
uterus, although according to Goodey and 
GoodeyS it is absent. Winslow^ and Goodeyi-ii 
do not mention the lateral fields, although the 
latter author has shown four incisures on the 
tail. Goodey and Goodey^ describe lateral fields 
with four incisures. The present study shows 
that the number of incisures in the lateral 
fields near the middle of body is 5 or 6 instead 
of 4. The inner ones fuse near the anal region 
(slightly above or below the latitude of anus) 
to form four distinctly crenate incisures which 
continue slightly above the tail tip. 

Dept, of Zoology, M. Shamim Jairajpuri. 

Aligarh Muslim University, 

Aligarh (U.P.), India, January 4, 1964. 
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INCIDENCE OF THE COCONUT 
CATERPILLAR, NEPHANTIS^ERINOPA 
MEYR„ IN BANGALORE 
Among the several insect pests of coconut palm, 
Nevhantis serinopa Meyr. (Cryptophasidae, Lepi- 
doptera), is reckoned to be very serious. The 
caterpillars feed voraciously on the green por- 
tion of the leaflets, remaining in silken galleries 
constructed by them (Fig, 1). Badly infested 
leaves gradually curl up along their length and 
eventually dry up. When a large number of 
fronds are attacked the yield is substantially 
reduced. 

According to previous reports^'" the pest has 
confined itself to coastal or' back-water areas 
except for some records of infestation at Salem, 
North and South Arcot, etc. ‘Tt is fortunate 
that the pest is confined to more or less defined 
areas and epidemic outbreaks are not of fre- 
quent recurrence, otherwise it is doubtful 
whether coconut growing in those areas would 
be profitable at all.”2 The present record of its 
discovery in Bangalore is of interest to scien- 
tists and plant protectionists. 

In the month of September 1963 on a report of 
insect damage on coconut palms in Raj a j inagar, 
a suburb of Bangalore, the plants were examined 
and found that the type of damage and cater- 
pillars were similar to those of N. serinopa 
(Figs. 1 and 2). The caterpillars were reared 



Figs. 1-3. Fig. l. Leaflets opened out to show the 
Silken galleries with frass of the caterpillars. Fig. 2. Larva, 
Pupa on the silken gallerj’ and web of the caterpillar! 
fig. 3. Adult mot^. 
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into adults (Fig. 2).- The moths (Fig. 3), when 
compared to specimens received from Mangalore, 
agreed in all aspects. Later the identity was 
correctly established after careful examination. 
This is the first time the insect has been 
observed in the State in an area other than 
coastal area where it has been observed ever 
since 1922.^ An immediate survey of the area 
revealed the presence of the pest on other 
coconut palms in the vicinity, ornamental palm.s 
being free. 

A bethylid Perisierola nephaniidis, Apanteles 
sp., and a chalcid pupal parasite were also 
obtained on this pest from the area. 

The life-cycle of the insect was also studied 
in the laboratory at Bangalore and was found 
to occupy 69 days from egg to adult during 
October to December under an average maxi- 
mum and minimum temperatures of 25-9*C. 
and 17-4° C. respectively and an average relative 
humidity of 87%. It is necessary to study the 
causes which have influenced its spread and 
multiplication at Bangalore. 

Agric. College and M. Pxjttarudriah. 

Res. Institute, K. S. Shivashankara Sastry. 
Hebbal, Bangalore-24, 

January 9, 1964. 
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A NOTE ON HELMINTHIC NODULES 
IN LOCAL PIGLETS 

Twelve piglets, below 3 months of age, were 
slaughtered to ascertain the helminthic fauna 
and assess the natur'e and extent of associated 
lesions. In an earlier report Ahluwalia^ (1960) 
reported the occurrence of Cysticercus sp. 
(TcBniarhynchid ?) in piglets of this age group. 

The intestines, in the present study, yielded 
a number of juveniles and adults of Ascaris 
lumhricoides Linnaeus, 1758 and numerous 
mature specimens of Trichuris trichiura 
(Linnaeus, 1771) Stiles, 1901. In addition, the 
intestinal lining, both in the small and large 
intestines, exhibited nodules of 2-5 mm. in 
diameter, some of which did not harbour any 
helminthic stage but in others histological study 
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showed developing nematodes, one in each, cut 
with prominent pathological changes around 
them. The lumen was found free from any 
other infection. Liver and lung likewise did 
not yield any parasite, except for the presence 
of characteristic lesions of A. lumbTicoides in 
the liver. The identity of the form, occurring 
inside the nodules, proved difldcult as, in the 
stained sections, the stages did not show struc- 
tures other* than those of its digestive system 
and the anterior end also was without such 
structures as could give any clue to its identifi- 
cation. There appears to be no report of the 
occurrence of helminthic nodules in the small, 
intestines of pigs. These nodules, encountered 
in the present study, are briefly described in 
this communication. 

Two of the small intestinal nodules in two 
sizes had the juvenile stage cut in the centre of 
well-developed nodules, the larger sized one 
exhibiting a g;reater' degree of inflammatory 
reaction on account of a longer stay of the 
parasite which was of a bigger size too (Fig. 1). 



FIG. 1. A section of a small intestine showing a well- 
developed nodule in the sub-mucosa, revealing numerous 
secondary germinal centres, x 25. 

The nodules, lymphocytic in nature, were in the 
sub-mucous coat, the parasite apparently had 
entered a lymphoid follicle and consequently 
hyperplastic activity of the cells of the lympho- 
cytic series had resulted in characteristic forma- 
tion of a number of secondary germinal centres. 
As a whole the nodule was surrounded by a 
well-developed fibrous capsule made up of 
•collagen-fibres and fibroblasts and the blood 
vessels were congested. 

The histological changes of the nodules of 
large intestine were essentially similar to those 
in the small intestine (Fig. 2). In some sections 
of the series, a necrotic mass was present in 


the centre of the nodule. The nodules, with an 
opening in the centre, had identical pathological 
changes, except for the absence of the par'asitic 
stage. 



Fig. 2. A section of a large intestine showing a well- 
developed nodule with nematode larva out of different 
planes, X 20. 

The juvenile forms causing nodulation of the 
gut in pigs belong to species of the genus 
Oesophagostomum Molin, 1861 in which 
O. longicaudatum Goodey, 1925 is reported to 
produce in its colon nodules of about 5 mm. 
diameter with an elevation of 2 mm. In case of 
other species, O. deritatum (Rud., 1803) Molin, 
1861, the nodules are stated to be very small 
in size (Morgan and Hawkins, 1949 ), 2 Goodey 
(1926)'^ on the other hand stated that there was 
a complete absence of nodule formation, even in 
heavy infestations with this species. The 
nodules, studied by Ahluwalia,^ have been 
described as of two distinct types, one of the 
size of pinhead and the other smaller. The 
former did not have a larval stage which, hov/- 
ever, occurred in case of the latter. In the 
present case, the nodules, both in small and large 
intestines, were nearly equal in size to those 
described for O. longicaudatum, normally found 
in the colon. From their size and location the 
nodules appear to be those of O. longicaudatum. 
However, a categorical statement is difficult 
because no adult forms were recovered. The 
occurrence of nodules in the small intestine is 
explainable as in ruminants oesophagostomal 
nodules are frequently seen in intestinal regions 
other than caecum and colon. 

Thanks are due to Dr. B. P. Pande for his 
guidance ; the Indian Council of Agricultural 
Research for the award of Junior Research 
Fellowship and the Principal of the College for 
the facilities provided. 
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BACTERIAL LEAF-SPOT ON 
TRIUMFETTA PILOSA ROTH. 

Bacterial leaf-spot on Triurnfetta pilosa growing 
in the farm area of B.A. College of Agriculture, 
Amand, was noticed during October 1961. The 
suscept is a commonly growing weed at several 
places in India, Abyssinia, tropical Africa and 
Ceylon. 

The pathogen produces numerous spots vary- 
ing in (i) number from a few to several (150) 
on both sides of the leaves and (ii) size from 
pin-point to 2-3 mm. in diameter. Old infected 
spots drop out leaving holes. The spots are light 
bi'own with raised centres, well-defined margin 
and water-soaked area of 0*5 mm. Sometimes, 
veins are also attacked. Infection is extensive 
near the leaf border (Fig. 1) possibly due to 
tenderness of the part and the presence of 
hydathodes. Large linear cracking due to 
infection is often noticeable. 

Since Triurnfetta pilosa (Tilliaceas) is the 
only suscept of the organism under study and 
since no members of Cornace^ (1 Alangium sp.), 
Vitace^e (2 Vitis spp.), Violace^ (1 lonidmm 
sp.), Leguminos^ (2 Bauhinia spp., 2 Cassia 
spp., 1 Tamarindus sp., 1 Pisum sp., 1 Dolichos 
sp. and 1 Vigna sp.) and Tilliaceae (4 Corchoriis 
spp.) showed infection on inoculation with pure 
culture, it is proposed to assign it a new name 
yCartthonionfls Thirumalachari nov. sp. after 
Dr. M. J, Thirumalachar. The technical 
description of the incitant is as under* : 

XaiUhomoiias Thirumalachari Nov. Sp. 

Short rods with rounded ends, 1-2 x 0*5-0*7,-^b 
mostly single, rarely in chains of two, gram 
negative, no endospore, non-acid-fast, motile 
with a polar flagelluni. capsulated ; colonies on 
potato dextrose agar are smooth, circular "with 
entire margin. butvTous. convex, copious and 
yellow ; gelatin liquefied, starch hydrolysed. 


casein digested, milk peptonised and Utiuus 
reduced ; nitrite not produced I'roiu nilvate, but 
ammonia and hydrogen sulphide produced from 
peptone; VP- and M.R. tests negative; citrat..- 
utilised but not uric acid; tolerates 3';;. sodium 
chloride ; acid but no gas from glucose, .sucrose, 
maltose and' lactose; no growth in salicm; 
tributyrin and several other fats iiydrolysod ; 
facultative anaerobe; optimum temperature for 
growth 27-31° C.; thermal death-point 53" C. 



Fig. 1 


Pathogenic to Triurnfetta pilosa only, produc- 
ing spots on leaves ; found at several places h*! 
Gujarat State. 

We gratefully acknowledge the valuable help 
of Dr. M. V. Desai, Professor of Bacteriology, 
B.A. College of Agriculture, Anand. 

S. B. Garda College and A. C. Padhya.'" 

B.P. Baria Science Institute, M. K. Patel. 
Navsari (Gujarat State), 

August 10, 1963. 


* Present address : Sarabhai Chemicals Research Insti- 
tute, Ahmedabad, G-ujarat State. 
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THE IDENTITY OF CYATffULA 
CAPITATA MOQ,* 

On the basis of the study of material collected 
from different altitudes of Simla hills Hahshi^ 
merged C. capitate Moq. with C. tomentosa Moq., 
thus reducing the number of Indian species of 
Cuathula to three. He remarked that differentia- 
tion of C. tomentosa and C. capitate on the basis 
of densely tomentose or woolly natur'e and 
sparsely hairy or nearly glabrous nature respec- 
tively, as has been done by taxonomists, is 
untenable. He emphasized that the develop- 
ment of hair is related to altitude, the specimens 
being densely hairy at lower altitudes and 
becoming sparsely so or nearly glabrous at 
higher ones. He thus concluded that C. tomen- 
tosa and C. capitate are ‘‘ecotpyes of each other”. 

Within the last few year-s, we had occasion 
to visit more than once the different localities 
in Simla hills, as also Garhwal Himalayas and 
Siwalik ranges of Mussoorie and Chakrata, and 
to collect from different altitudes a large number- 
of specimens of both C. tomentosa and 
C. capitata. Besides, the two species were also 
studied under natural conditions. Though 
C. tomentosa is distributed at comparatively 
lower altitudes (2— 6500 ft.) than C. capitata 
(6-9000 ft.) 3 it has been observed that the hairy 
nature of the plants bears no relation to the 
altitude. At a number of places the specimens 
of both the species were found growing at the 
same altitude, those of C. tomentosa with the 
characteristic woolly tomentum and of C. capitata 
with sparse hairs. 

In addition to the hairy character, the two 
species also stand apart from one another in 
certain other characters. While the leaves of 
C. tomentosa are thick with very indistinct 
veins, those of C. capitata are thin with clearly 
visible veins on the lower surface. Further, in 
the former species the spikes are long and 
peduncled bearing closely or distantly arranged 
globose heads of flower clusters, while in the 
latter the globose heads are either solitary or 
subsolitary and peduncled. 

These differences seem to be sufdcient to 
justify the retention of C. capitata as an 
independent species as has been treated by 
earlier taxonomists.-'^ 

The authors are grateful to Professor V. Puri 
for his valuable suggestions and interest. 

School of Plant Morphology, Y. S. Murty. 

Meerut College, Y. Singh. 

Meerut, February 4, 1964. 
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TRETOPILEUS SPHAEROPHORUS 

(BERK. AND CURT.) HUGHES AND 
DEIGHTON FROM INDIA 

In 1960, Deighton- described an interesting 
fungus occurring saprophytically on dead twigs 
of Cajanus cajan L., Hibiscus esculentus L. and 
Thevetia neriifoUa Juss. ex Steud. from Sierra 
Leone. A comparison of this fungus made by 
Deighton with the type material of Monotospora 
sphoerophora of Berk, and Curtis^ led to the 
conclusion that the two were conspecific. 
Deighton- also examined type material of 
Tretopileus opuntice Dodge^ and found that it 
was identical with Monotospora sphoerophora 
Berk, and Curt. He, therefore, proposed the 
name Tretopileus sphe^rophorus (Berk, and 
Curt.) Hughes and Deighton for that fungus. 
The genus Tretopileus is thus monotypic. 

An identical fungus was collected by the 
author during January, 1964, at Gane.sakhind 
(Poona University Campus), Poona, growing on 
dried stems of Ipomea hiloba Forsk. and Butea 
monosperma O. Ktze. The fungus forms dark 
synemma-like structures with gemm^ at the 
tips. The gemmiferous stipes are dark, mostly 
erect or slightly curved, simple or forked. The 
stipes are 100-400/^ long and 80-128 broad at 
the base, tapering towards the apex, where they 
are 16-40 composed of numerous parallel 
septate hyphse 2-3 thick, adherent to each other. 
The gemmae are terminal and solitary, shortly 
obconoid, slightly concave at the base, 62-112 (x 
across, composed of numerous subhyaline 
ascending septate hyph^ firmly adherent to each 
other and covered by a dark brown cuticle 
except over the area of small pore-like structures 
interpreted as germ pores by Dodge.3 The 
gemmae are easily detached. The stipes con- 
tinue their growth after the gemma is shed 
forming dark annular articulations. Prolife- 
ration continues, giving a distinctly jointed 
appearance to them. Nine such rings or annuli 
could be counted in the present material 
(Figs. 1 and 2). 
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A comparison of measurements of stipes and 
gemmae in the Indian material with those of 
Tretopileus sphc^rophorus from Cuba and Sierra 
Leone showed that except for the greater width 
at the base of the stipes there was no marked 
difference between them (see Table I). 

Table I 

Breadth of stipe 

Length Diameter 

Specimens Country of At At of 

stipe the the gemmae 
base apex 

Tretcpileus Cuba 70-400/i 40-80^^ 25--45 m 53-137^ 
sparophofus 

do. Sierra 80-750 ^ 40 -70m 20-oOja 60-130/1 
Leone 
(Africa) 

do. India 240-400 a 80-12 16-40 m 64-112/* 


The Indian fungus therefore has been assigned 
to Tretopileus sphcerophorus. This constitutes 
a new record for India, and Ipomea hiloba 
Forsk. and Butea monosperma O. Ktze. new hosts 
for the species. 

Berkeley and Curtis (1868) described Moiioto- 
spora sphcerophora as possessing a conical 
fertile stipe of elongated compact cells bearing 
a terminal conidium. Deighton^ however showed 
that the structure described by Berkeley and 
Curtis as a conidium was in fact a multicellular 
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gemma and therefore the genus Tretopileus 
must be placed in Mycelia sterilia. 

The author has great pleasure in thanking 
Dr. T. S. Mahabale for the encouragement and 
help given. He also wishes to thank Dr. M. S. 
Balakrishnan for useful suggestions. 

Botany Department, S. D. Patil. 

University of Poona, 

Poona, January 17, 1964. 

1. Berkeley, M. J. and Curtis, K. /. Linn-. Soc. Lend, 
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2. Deighton, F. C., C,MJ. MycoL Papers, 1960, 78, 1. 

3. Dodge, B. O., Btdl, Torrey lot, CL, 1948 , 73 , 223. 


CYTOLOGICAL APPROACH TO THE 
LIFE-HISTORY OF 
SALVINIA AURICVLATA AUBLET. 

Recent investigations carried out in this labora- 
tory on Marsilea minuta complex^ emphasized 
the importance of cytological approach in under- 
standing the mode of aberrant spore formation 
amongst the heterosporous ferns. A perusal of 
the literature reveals the occurrence of the above 
phenomenon in the life-history of S. auficu-^ 
lataJ'-^ Although the earlier investigators have 
given somewhat imperfect account of the abnor- 
mal spore formation in this species, nothing is 
known about the real cause. It was, therefore, 
thought desirable to investigate the species more 
critically, particularly from a cytological angle. 

5. auriculata occur's in a wild state in the 
American tropics® and according to recent taxo- 
nomic study based upon Argentinean material, 
is probably conspecific with S. herzogii.^ The 
species is under successful cultivation in several 
botanical gardens of India. The present study 
is based upon the material collected from the 
Government College, Hoshiarpur (Punjab). 

Forty-five chromosomes have been invariably 
counted at metaphase in the cells of young 
leaves (Fig. 1). Most of the chromosomes have 
a nearly median or sub-median centromere and 
only^ a few appear to have subterminal one. 
The chromosomes differ markedly in size. In 
view of the presence of 9 as the gametic number 
in S, natansi- the Hoshiarpur population of 
S. auriculata is pentaploid. 

Preliminary meiotic studies made from the 
spore mother cells of mega- and microsporangia 
reveal the presence of bivalents and univalents 
at Metaphase I followed by highly irregular 
anaphasic separation (Fig. 2) . Due to the 
paucity of exceptionally clear cells, it was not 
possible to confirm the presence or absence of 
multivalent associations. Tetrad nuclei are 
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markedly unequal with laggards (Fig. 3), and 
so are the resulting microspores (Fig. 4) , which 
are not expected to be viable. The single mega- 
spore formed in a megasporangium lacks contents 
and appears shrivelled (Fig. 5). It appears 
extremely difficult at this stage to suggest the 


mode of origin of the present race because to 
the writers’ knowledge todate no sexual form of 
this species with normal meiosis is known. 

The results of the present study direct our 
attention to an earlier report of the occurrence 
of apogamy in this species by Mahabale and 



FIGS. 1-5. Fig. 1. Somatic metaphase showing 45 chromosomes, X 1,700.^ Hg. 2. Anaphase I 

showing irregular behaviour of chromosomes, X 1,900. ^non- 

nuclei and laggards at Telophase-I I, x 2,000. Fig. 4. Microspor^gium oontomng unequal-sized, non 
viable microspores, X 200, Fig. 5. Megasporangium with a single, shrivelled mega. pore, X 140. 
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D'Mello.-^ A critical analysis of 100 sporangia 
indicates complete absence of this phenomenon 
(comparable to apogamous homosporous ferns) 
in the present taxon. A cumulative evidence 
from chromosome associations at diakinesis, 
overall meiotic aberrations, and sporangial con- 
tents, is strongly suggestive of its being a sterile 
race. The only possible method by which the 
present taxon seems to have been preserved is 
the efficient vegetative reproduction in aquatic 
habitat. 

The details of the investigation involving 
sporangial development, sp orogenesis, meiosis, 
spore formation and karyotype are being worked 
out and will be published in due course. 

We are deeply indebted to Prof. P. N. Mehra 
for his kind suggestions and keen interest in this 
work. Thanks are due to Mr. B. S. Gill for 
photomicrographs. 

Department of Botany, D. S. Loyal. 

Pan jab University, Rajinder Kaur Grewal. 
Chandigarh-3, January 18, 1964. 
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OCCURRENCE OF TWO 
MORPHOLOGICAL TYPES IN 
A. PALXEjVS WALL 

The genus Artemisia includes more than 280 
species distributed in South America and South 
Africa. About 34 species have been recorded 
in India occurring in the temperate regions of 
the north-western Himalayas. The genus 
includes several species of medicinal value, the 
best known being A. cina, which is the source 
of santonine. Others are sources of highly- 
prized volatile oils. 

One of the species cultivated in South India, 
particularly in the Mysore State, is A. pallens 
Wall, an aromatic herb cultivated for its leaves 
and flower's. The fragrant leaves are used for 
floral decoration and in religious offerings. On 



distillation the plant yields a highly aromatic 
oil which is imported by the perfumery trade 
in America. 

Sundar Rau, distiller in Mysore, has, on the 
basis of experience, envisaged the existence of 


Bonnet, A. L. M., Ami. ScZ nat. Bo:., 
529. 

dela Sota and Elias Ramon, Darzmniafta. 
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two different varieties in A. pallens. According 
to him the oil of one is superior compared to 
the oil of the other (personal communincation) 
but no experimental evidence has been offered 
in support of this claim. 

A. pallens (popularly known as Davana) has- 
been under cultivation in the experimental farm 
of CIMPO. In a random population of A. pallens, 
two distinct morphological types have been 
isolated. In one, the basal leaves are almost 
entire while the leaves in the upper half ate 
somewhat dissected. Further, this type is short 
in stature and flowers early. In the other type, 
the plants are tall and the leaves highly dissected 
throughout the plant. Flowering starts much 
later in this type. 

The breeding behaviour of the two types and 
the difference, if any, in the chemical composi- 
tion of the oil are under study. 

CIMPO, Bangalore, K. V. Srinath. 

April 29, 1964. M. N. Ramaswamy. 


OCCURRENCE OF SEPEDONIUM 
CHRYSOSPERMUM (BULLIARD) FRIES 
IN DELHI SOILS 

The genus Sepedonium is based on the presence 
of globose tuberculate spores which are not 
conidia but chlamydospores. No species of this 
genus has been described from India. While 
studying the keratinophilic flora of Delhi soils, 
by Vanbreuseghm’s hair-baiting technique, the 
author observed that a species of Sepedonium 
appeared frequently on the soil plates. The 
fungus was isolated in pure culture on Saborand- 
dextrose agar and identified as Sepedonium 
chrysospermuni (Bulliard) Fries. Four isolates 
of this fungus were obtained, two from grassland 
soils and two from soil samples taken from near 
chicken pens. The fungus has been reported 
from England and America (Dale, 1912 ; Leclerg 
and Smith, 1928), but it is being reported for 
the first time from India. 

Description of the fungus . — Colonies are a^ 
first white, floccose then becoming golden 
yellow. Aerial hyphae hyaline, septate, branched, 
bearing short, simple or' clustered branches on 
tips of which chlamydospores are borne. 
Chalmydospores numerous, arcogenous occurring 
singly or in short chains, globose, warted, lighu 
yellow or -golden yellow, thick- walled, 10*4-26/^ 
(Average 17/^) in diam. (Fig. 1). 

The species of Sepedonium are saprophytes 
but are of academic importance to Medical 
mycologist because of their close morphological 


similarity to Histoplasma capsulatum (Darling) 
Rocha lima, which besides being a' saprophyte, 
is a highly pathogenic mould causing a sei'iou.s 
respiratory disease in man. Sepedonium has 
been confused with Histoplasma capsulatum by 
a few workers. The latter, however, can be 
distinguished from the former by characteristic 
stout tuberculations (not thin spine-like as Ja 
Sepedonium) f presence of yeast-phase and 



Fig. 1. Sepedofiutm chrysosperum showing chlamydo- 
spores, X 400. 

animal pathogenicity. It was considered 
desirable to test the animal pathogenicity of the 
species for which white mice were inoculated 
intrapei'itoneally and intravenously with a con- 
centrated suspension of fungus spores along 
with mucin. Six weeks after inoculation, the 
mice were sacrificed. On dissection no lesions 
W’ere found on any of the organs and the fungus 
also could not be recover'ed in culture by inocu- 
lation of pieces of liver, spleen and lungs on 
Sab or aud- dextrose agar. The culture when 
inoculated on brain-heart infusion agar did not 
convert to a yeast-phase as is the case wdth 
Histoplasma capsulatum. 

The author is indebted to Lt.-Col. Dri Si L. 
Kalra for providing the facilities for this work. 

Dept, of Microbiology, H. C. Gugnani. 

All-India Institute of 
Medical Sciences, 

New Delhi-16, January 10, 1964. 
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FEMALE CtAMETOPHYTE OF 
BUCKLEYA LANCEOLATA SIEB. 

ET ZUCC. 

The family Santalaceae is characterized by the 
Polygonum type of female gametophyte (sec 
Johri and Bhatnagari). While working on, 
Buckleya lanceolate^ a root parasite endemic to 
Japan, the development turned out to be bisporic. 

The flowers are strictly dioecious and tetra- 
merous. The solitary female flower is either 


terminal or axillary with a unilocular, inferior 
ovary (Fig. 1) bearing eight prominent rib.^'. 
Unlike other members of the Santalaceae, there 
are two alternating whorls of persistent perianth 
lobes in Buckleya (Fig. 1). The placenta is 
short and thick with three or four subapically 
attached and pendulous ovules which lack the 
usual distinction into the nucellus and integu-* 
ment. 



9 female flower at megaspore mother cell stage, X 55. 

^1;) X 950. Kg. 4. Nucleus of micropjlar 

djad 1“ division, the chalazal dyad cell shows two nuclei, x 950. Kg. 5. Triad with two 
degenerated megaspores and functional fchalazal) dyad cell, x 950. Fig 6 Each of the dyad 

sac XT 80 Via o Qcs o- ovary showing the chalazal extension of embryo- 

” roSam’c ca of embiyo-sac with the egg apparatus and polar nuclei ; 

f epideSnis and its derivatives ; «. 

^ ^ ^ °“ter whorl of perianth; ovnle; iw-y, ovary; 
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Each ovule shows 1-3 hypodermal archesporial 
cells which function directly as megaspore 
mother cells (Fig. 2). Generally, only one 
mother cell develops further and after meiosis I 
results in a dyad with the micropylar cell 
smaller and ephemeral (Fig. 3). Even if the 
mici'opylar dyad cell enters meiosis II, the divi- 
sion may or may not be followed by a, wall so 
that either two megaspor'es are formed (Figs. 4, 5) 
or the micropylsr dyad cell becomes binucleate 
(Fig. 6). The development of the female 
gamctophyte, therefore, conforms to the Allium 
type. Rarely, the embryo-sac may be formed 
from the microyplar dyad cell (Fig. 9) conform- 
ing to the Endymion type (Battaglia-). The. 
nucleus of the non-functional (micropylar or 
chalazal) dyad cell does not degenerate promptly, 
but may sometimes divide forming the so-called 
‘"antigone” (Maheshwarf'O . 

The nucleus of the chalazal dyad cell under- 
goes three successive divisions giving rise to 2- 
(Fig. 7), 4- and 8-nucleate gametophytes. The 
starch grains appear in the embryo-sac even 
at the 4-nucleate stage and their concentra- 
tion increases during the development of 
endosperm and embryo. The antipodal cells 
degenerate precociously so thatj the mature 
embryo-sac shows only the egg apparatus and 
two polar nuclei (Figs. 8, 9). At this stage the 
chalazal end of the embryo-sac extends into the 
placenta and elongates downward almost up to 
the vascular strand so that the outline of the 
gametophyte becomes orf)- shaped left or 
right (Fig. 8). 

To the best of our knowledge this is the hrst 
report of a bisporic development' of the embryo- 
sac in the Santalacese. It is likely that some 
olher plants may also show a similar behaviour 
and there is urgent need for further investigation. 

I am indebted to Professor B. M. Johri for 
guidance ; to Professor P. Maheshwari for stimu- 
lating discussions ; to Professor Y. Ogura, Dr. T. 
Yamazaki (Tokyo, Japan) and Dr. Y. Yamada 
(Gunma, Japan) for providing the material on 
which this study is based ; and to the Council 
of Scientific and Industrial Research, Govern- 
ment of India, for financial assistance. 

Department of Botany, B. Raj. 

University of Delhi, 

Delhi-6, India, March' 7, 1964. 
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OCCURRENCE OF TWO ENTOMOPHA"- 

GOUS FUNGI ON SUGARCANE PESTS 
IN TAN TORE AREA OF MADRAS STATE 

I^ARAsiTisATioN of mealy bugs by fungi was 
reported by Speare from Honolulu in 1912. 
In India also, parasitic fungi have been reported 
occurring on some of the major sugarcane pests. 
F'arthasarathy (1950) was probably the first to 
record parasitisation of the leafhopper, Pyrilla 
t>erpusilla Wik. by Metarrhizium anisoplice 
Metch. in Madras State. Rao (1959) reported 
parasitisation of the pink mealy bug, 
Saccharicocus sacchari Ckll., and of a species 
of grasshoppers by Aspergillus parasiticus 
Speare at Coimbatore. 

Recently, during the course of observations 
by the author on sugarcane pests in Tanjore 
area of Madras State, two species of fungi, 
Aspergillus parasiticus and A. flavus were 
recorded on the sugarcane mealy bug, S. sacchari 
and on the internode borer, Proceras indicus 
Kapur, respectively. The latter parasitisation 
is of special significance, because record of 
fungal parasites on moth borers of sugarcane 
appears to be rather rare. The internode borer, 
P. indicus, is migratory in habit and its larvae 
are quite often met with outside the cane stalk 
in between the leaf-sheath and the cane, where 
they are vulnerable to fungal parasitisation. 
Under Tanjore conditions, the fungi generally 
become active from June-July after a few 
showers of rain have been received. Their 
activity is at its maximum during the monsoon 
months of October*, November and December, 
after which there is a rise in temperature result- 
ing in adverse condition for* development of the 
fungi. 

The two species recorded in Tanjore area 
could easily be cultured in the laboratory on 
the oats-agar medium. Laboratory inoculation 
of A. parasiticus on mealy bugs proved quite 
successful, while that of the internode borer 
by A. flavus was only partially successful. 

The pathogens were identified by the Depart- 
ment of Insect Pathology, University of Cali- 
fornia, Berkeley, to whom the author is grate- 
ful. Thanks are also due to Shr'i A. N. Kalra, 
Indian Institute of Sugarcane Research, Lucknow, 
for his valuable suggestions in the preparation 
of this note. 

Indian Institute of H. David. 

Sugarcane Research Outpost, 

Koothanallur (Tanjore), February 24, 1964. 
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Mathematical Crystallography and the Theory 
o£ Groups of Movements. By Harold HiHoii. 
(Do\^er Publications Inc., New York) , PP- 262. 
Fiice S 2.00. 

This is a republication of the original (1903) 
edition. Crystals are segregated into classes in 
accordance with the movements which transform 
crystals into themselves. The various classes of 
crystals are then studied by the structure of the 
particular group which represents the move- 
ments of that class. The author provides a 
careful treatment of such matters as the 
stereographic projection, properties common to 
symmetrical and asymmetrical crystals, the 
theory of groups, the co-ordinates of equivalent 
poin'.s, the crystallographic axes and axial ratios, 
the dependence of physical properties of crystals 
on symmeiry, the structure-theory, lattices and 
translations, symmetrical lattices, the Bravais 
structure-theory, properties of geometricl opera- 
tions, infinite groups of movements, triclinic and 
monoclinic groups, orthorhombic groups, tetra- 
gonal rhombohedral, hexagonal and regular 
groups, space partitioning, crystal molecules, 
and other pertinent topics. 

C. V. E. 


Thermodynamics of Clouds. By Louis Dufour 
and Raymond Defay. (Academic Press, Inc., 
New York), 1963. Pp. 255. Price S 10.00. 

The physical nature of clouds, how they form 
and the cirrumstances which lead to the preci- 
pitation cf rain or snow' from them are subjects 
which are of the highest interest and form 
important aspects of the science of meteorology. 
They hsve been intensively studied of recent 
years from several different points of view. An 
extensive li.erature has grown up dealing with 
this held. Especially since the advent of rain- 
making experiments attention has been pointedly 
drawn to :he theoretical aspects of the behaviour 
cf rain- clouds and the practicability of con- 
trolling the same. It may be recalled that N. H. 
Fletcher's book on the Physics of Rainclouds, 
published by the Cambridge University Press, 
was reviewed in Curreni Science for the month 
of M?y 1963. The complexity of the subject is 
sufficiently indicated by mentioning some of 
the factors involved in it. Apart from the pos- 
sibility of the particles in the clouds being 
either droplets of water or crystals of ice, we 


are also concerned with the conditions in the 
atmosphere, its water- vapour content and its 
temperature, as also the presence of extrancoius 
material dissolved or included in the clou I 
particles. The size of the droplets and the shape 
of the ice-crystals are also relevant to the 
problem. 

As the title of the book indicates, its author.s 
have adopted a thermodynamic approach to the 
problems of dorps and crystals in the atmosphere. 
They develop the theory with detailed accounts 
of procedures, basic physical concepts and hypo- 
theses. The properties of surfaces and inter- 
faces are discussed from the initial statements 
up to the final formulae. The book contains 
numerical applications of the formulae obtained 
as well as numerous tables showing the results 
of the calculations. 

The book represents a serious attempt to 
handle a subject of high importance on the 
basis of acceptable theory. Unquestionably, 
therefore, it merits the attention of meteorologists 
and others interested in the field. 

C. V. R. 


Physical Geochemistry. By F. Gordon Smith. 
(Published by Addison- Wesley Publishing 
Company, Inc., Reading, Massachusetts, 
U.S.A. ; 10-15 Chitty St., London W-1), 1962. 
Pp. 624. Price $ 15.00. 

Geochemistry may be defined in a general way 
as the study of geological processes which arc 
essentially chemical in nature. In particular it 
is concerned with the chemistry of rock and 
mineral formation, and ore deposition. The 
chemical processes involved are essentially 
heterogeneous equilibria under varying condi- 
tions of pressure and temperature, and include 
all combination of phases solid, liquid and gas. 
As such any text-book on geochemistry cannot 
exclude physical aspects of the problems, namely, 
the physics of solids, especially minerals, and the 
physics of crystals and crystal formation. 

Early geochemical work was chiefly confined 
to ores and their analyses and the extraction of 
minerals. Ever since the establishment of the 
Geophysical Laboratory by the Carnegie Institu- 
tion of Washington, early in the present century, 
systematic research work on geochemical 
problems has been in continuous progress, and 
with the coming up within the last two decades 
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of other institutes in Russia and countries of 
Europe, devoted to the study of earth sciences 
there is accelerating progress in this field of 
research. We have at present an accumulation 
of exact and useful data on high-pressure high- 
temperature reactions of minerals and their 
phase equilibria and phase-transitions, and 
geochemistry has become a separate discipline 
by itself. 

The object of the author of the publication is 
to provide a text-book on physical geochemistry 
which may be useful to graduate students 
of geology in their classes and seminars. 
Accordingly he has limited the coverage to- 
those earth processes which involve melting and 
crystallization of rocks, and formation of primary 
hypogene mineral deposits. 

The book is divided into two parts. Part I 
which is devoted to the theoretical aspects and 
terminology of phases, systems, and processes 
contains chapters on structui'e of matter, crystals, 
crystal defects and crystal polymorphs, hetero- 
geneous equilibria, phase rule and phase dia- 
grams. Part II deals with physico-chemical 
systems and petrogenesis and include chapters 
on silicate systems and igneous processes, various 
types of magmatic and hydrothermal processes, 
igneous and metamorphic rocks, pegmatitic and 
contact metasomatic deposits, hydrothermal 
mineral deposits. The concluding chapter is on 
geothermometry and geobarometry. There are 
also a number of problems given at the end to 
help the students in their reading. 

The book presents a lot of infoi'malion in a 
collected form which otherwise can be found 
only scattered in the scientific literature. In 
this respect the publication will be useful to 
students of geology as a supplementary text- 
book. A. S. G. 


The Dithiocarbamates and Related Compounds. 

By G. D. Thorn and R. A. Ludwig. (Elsevier, 

Amsterdam), 1962. Pp. 298. Price 40 sh. 

The dithiocarbamates and the closely related 
thiuram monosulphides and disulphides have- 
been studied intensively by chemists and bio- 
chemists. The uses of these compounds range 
from Antbause (a medicine for treatment of 
chronic alcoholism) to Zineb (a foliage fungicide 
for potatoes, etc.). 

After a brief introductory chapter, the pre- 
paration, the physico-chemical properties and 
the chemical reactions of these compounds are 
treated lucidly ; the sections on isothiocyanate 
formation, and the effect of pH on these systems, 
are well reviewed. The value of the five tables 


giving literature references and other data of 
these compounds would have been increased if 
the yields were reported in them. 

Then follows the chapter on the analysis of 
these compounds (a very important aspect in 
industrial preparations) in which the assembly 
used by the authors at the London Institute 
(Ontario), for several years, is given in detail. 
The applications of dithiocarbamates in inor- 
ganic analysis, and the preparation and pro- 
perties of various metal complexes are reviewed. 

The second part of the book (4 chapters, 
100 pages) deals with the biochemical investi- 
gations, fungicidal action, and application in 
medicine and agriculture ; it is a neat summary 
of all the investigations and methods, the pre- 
vailing views on the cause and nature of activity, 
and incorporates a considerable amount of yet 
unpublished material especially of the authors 
and the Dutch school. It contains six useful 
tables and 400 references. This part of the 
book will be of special interest to agricultural 
chemists, pharmacists, and biochemists. 

'The authors have taken great trouble to sieve 
the literature from all parts of the world, and 
found in several journals and patents. The titles 
of these papers are given in the bibliography of 
more than 1,000 references. G. B. 


Soil Conservation in India. By M. S. V. Rama 

Rao. (Indian Council of Agricultural Research, 

New Delhi), 1962. Pp. x -h 280. Pi'ice Rs. 10-00. 

The control and prevention of soil erosion is 
one of the recognised methods of increasing soil 
fertility and retention of moisture. This work 
has rightly been given a high priority in the 
Third Five-Year Plan. The target to be achieved 
under this programme has been set at 15 million 
acres during this Plan period. This requires the 
assistance of a big team of agricultural exten- 
sion workers with good technical knowledge in 
this field. As this number is at present very 
limited, the Indian Council of Agricultural 
Research requested the author Sri. M. S. V. Rama 
Rao to bring out an authoritative publication 
on the subject which will provide practical 
guidance on soil conservation and also serve as 
a Text-Book for use in agricultural colleges. 

The book deals with the causes of soil erosion, 
principles and techniques of maintaining pro- 
ductive capacity, and the part played by 
Sciences like Agronomy, Forestry, Hydrology, 
and range management in controlling erosion. 
The book is comprehensive in coverage and its 
usefulness would have been enhanced if the 
topics dealt with were treated more thoroughly. 
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For example, the chapter on Conservation 
Hydraulics could have dealt with losses of head 
occurring in the flow of earth, cast iron and 
other pipes. The chapter on Hydrology could 
have dealt with factors governing and measure- 
ment of infiltration capacity, laws governing 
movement of moisture in soil, and in the chapter 
on Storage Reservoirs, the Indian practices 
extending over more than a thousand years, 
in constructing outlets in earth bunds and 
spillways for tanks, could have been included. 
There are a number of statements which require 
minor corrections. For example, the statement 
on page 39 that 61V2% is lost by contraction 
and resistance. It is only 381/2 that is lost in 
resistance to flow. The 61 1 / 2 % is the actual 
discharge of the theoretical value. 

The get-up is very good and the price is 
reasonable. 

N. S. G. 


Symbiotic Associations — Thirteenth Symposium 
of the Society for General Microbiology, 1963, 
Edited by P. S. Nutman and Barbara Mosse. 
(Cambridge University Press), 1963. Pp. x -f 
356. Price 50 sh. net. 

This 13th Symposium volume of the Society 
for General Microbiology is a welcome addition 
to our knowledge of symbiotic associations. As 
in the previous symposia of the Society the 
standard attained is high. The information on 
different aspects of symbiosis, involving micro- 
organisms, plants and animals is brought together 
at one place. It is divided into two sections — 
Plant Associations and Animal Associations — 
the whole is preceded by a discussion by 
Dubos and Kessler which considers the general 
subjects of specificity, the influence of external 
factors and the creative manifestations of 
symbiosis. 

There are seven papers on plant associations 
and six on animal associations although Niiesch’s 
article on ‘Defence Reactions in Orchid Bulbs’ 
appears at the end, under the latter, due to its 
late submission as explained by the editors in the 
preface. Under plant associations the inclusion 
of Nicholas’ paper on ‘The Biochemistry of 
Nitrogen Fixation’ is amply justified by his 
statement on page 118, ‘Although little is known 
bout the biochemistry of the symbiotic system 
Ince it involves a complex host symbiont rela- 
onship, there is no doubt that its resolution will 
made easier when the precise mechanism of 
fixation is established in the free-living 
■ro-organisms. 


Most of the papers are in the form of 
authoritative critical reviews, e.g., Nutman’s on 
legume symbiosis, Bons’s on nodulation in non- 
legumes, Nicholas’ on biochemistry of nitrogen 
fixation, etc., in their own specialised field. For 
the general reader the merit of the book lies 
not only in the information it contains but also 
in its emphasis. It has stressed that symbiosis 
is exceedingly common and sufficiently wide in 
its coverage — from the marginal case of lysogeny 
in bacteria, to the rumen flora and fauna of , 
mammals. It is by no means exhaustive but is 
sufficiently diverse to emphasize the biological ( ’ 
importance of the subject. The aim of the j 
symposium is to bring together information • 
about the types of interactions that occur bet- 
ween the symbionts and this has been fully 
realised in the present volume under review. f 

R. N. Singh. 


Books Received 

Non- Stoichiometric Compounds. Edited by Lyon ;■ 
Mandelcorn. (Academic Press, New York-3), ; 
1963. Pp. xiii -f 674. Price $ 22.00. | 

Pulmonary Deposition and Retention of Inhaled I; 
Aerosols, By T. F. Hatch and Paul Gross, rj 
(Academic Press, New York-3), 1964. Pp. xiv -h I 
192. Price $ 5.95 (Cloth-bound) ; $ 3.45 (Paper;. 

Ministry of Agriculture Fisheries and Food 
Technical Bulletin No, 2 — Laboratory Methods ; 
for Work with Plant and Soil Nematodes, By j 
J. Basil Goodey. (Ministry of Agri. Fisheries 
and Food, Whitehall Place, London S.W. 1), 
1963. Pp. 72. Price 8 sh, 6 d. 

Selected Papers of Ernst George Pringsheim, 
By C. B. van Niel. (Institute of Microbiology, I 
Rutgers, The State University, New Burnswick, 
New Jersey), 1963. Pp. 331. Price $6.50. 

The Journal of the Indian Botanical Society 
(Vol. XLII — A) — Maheshwari Commemoration' 
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Botanical Society, Madras-5), 1963. Pp. xxxiv -f- 
330. Price Rs. 32-00. 

Beyond Newton an Explanation of Gravitation. 
By D. B. Larson. (North Pacific Publishers, 
P.O. Box 5044, Portland-13, Oregon, U.S.A.), 
1963. Pp. v -f-160. Price 5.00. 

Fluidised Particles. By J. F'. Davidson and 
D. Harrison. (Cambridge University Pr'ess, 
London, N.W. 1), 1963. Pp. xv -j- 155. Price 
35 sh. 

International Conference on Cosmic Hays 
Proceedings (Vol. 4). Extensive Air Showers, 
(The Department of Atomic Energy, Govern- 
ment of India, Tata Institute of Fundamental 
Res., Bombay-5), 1963. Pp. 322. Price Rs. 20-00. 
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A Selenium Cycle in Nature ? 

The fundamental role that selenium, plays in 
cellular metabolism has been emphasized in 
many biological researches. Dr. A. Shrift of the 
Kaiser Foundation Research Institute, Hichmond, 
California, has reviewed recent work: on the 
subjecl and presents convincing data to support 
a hypothesis that in nature there exists a sele- 
nium cycle, even as there are the well-known 
biological cycles for carbon, nitrogen, and sul- 
phur. The fundamental processes in th.ese cycles 
are that within each there occur organisms 
which reduce the most oxidized form of the 
element, e.g., COo, NO^, SO4, forming the first 
half of the cycle, and there are other organisms 
which complete the cycle by oxidizing the 
reduced element to its initial state. 

As regards the proposed selenium cycle, it is 
becoming increasingly established that bacteria, 
fungi and higher plants, particularly species of 
Astragalus, metabolize selenate (Se+^) or sele- 
nite (Se K^) to the level of selenide. The biologi- 
cal syn^hesis of various seleno-amino- acids and 
of the seleno-ether, dimethylselenide by plants 
and mici'o- organisms constitute evidence for the 
firs, half of such a cycle. 

Evidence for the remainder of the cycle, is 
fragmentary. A biological transformation of 
selenium valence — 2 to at least valence zero 
has no„ been described in literature. But there 
are references that some micro-organisms are 
able to oxidize selenium (zero) to selenium (+6). 
The mounting evidence that selenium is an 
essential micronu rient also suggests the existen e 
of a cycle in nature. — (Nature, 1964, 201, 1391.) 

Bibliography on Coffee 

The Inter-American Institute of ^agricultural 
Sciences, Turrialba, Costa Rice, has brought out 
a Supplement No. 1 (181 pages) to the Biblio- 
graphical List No. 1 on Coffee issued in 1960. 
The Supplement contains all the literature 
received on coffee at the Orion Memorial 
Library from November 1^59 to October 1963. 
It has been compiled by G. P. de Montoya and 
contains a total of 1546 bibliographical references* 
that have been classified under a number of 
•convenient subheads. There is also an author 
index. 

As a feature of the bibliographical series of 
the Qrtan Memorial Library, all the literature 


included in the Supplement can be obtained 
through the Photocopy Service. 

Thermal Synthesis of Natural Amino-Acids 

Scientists concerned with chemical evolution 
and the origin of life have in recent yearsi 
synthesized simple biochemical organic com- 
pounds (such as amino-acids which occur in 
proteins) from substances thought to have been 
present in the primordial atmosphere of the 
earth. The sources of energy that have been 
used in these reac lions include electric discharge, 
ultra-violet light, a-, 7- and X-rays. Thermal 

energy has, however, not been used, it being 
believed as insufficient for primordial synthesis. 

Now Sidney W. Fox and Kaoru Harada of 
Florida State Universily have succeeded in 
synthesizing amino-acids in a ‘‘postulated 
primitive terrestrial atmosphere”, with heat 
alone. Whereas electric discharge have produced 
8 different amino-acids, the method of Fox and 
Harada, as described in Nature (1964, 201, 335) 
has yielded all the amino-acids (except cystine 
and methionine) common to protein. 

In order to synthesize amino-acids thermally 
methane was bubbled through an aqueous 
solution of ammonia, and the mixed gas v/as 
furlher passed through reaction tubes containing 
a solid, such as silica gel, quartz sand, volcanic 
sand, or alumina which had been heated tO' 
900°-1100'" C. The solids selected are common 
in the crust of the earth. The reacted gas was 
ab.?orbed in 3 N aqueous ammonia in the cold, 
and !hen heated in a sealed bottle at 75° for 
35 h. Further evaporation under reduced 
pressure removed ammonia and water. The 
residue was refluxed with HCl, and the hydro- 
lysate was evaporated to dryness and the 
residue was quanti'.atively analysed for the dif- 
ferent amino-acids obtained in the synthesis. 

In further test of the thermal theory of bio- 
chemical origins Fox describes a step tow^ard 
thermal polymerization of amino-acids and of 
the subsequent production therefrom of fomred 
micro-particles in a geological kind of environ- 
ment provided by a model of a hot dry lava bed. 

These experiments are significant in the sense 
that they demonstrate that transformations 
from primordial gases to pre-cellular foiTtis 
could occur in a matter of hours. — (Nature, 1964, 
201, 335.) 
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New Findings on the Orgueil Meteorite 

The composition of extraterrestrial matter has 
always been a matter of scientihc interest, and 
recent advances in analytical techniques have 
permitted intensive probing into the nature of 
meteorites. This has been particularly true in 
the case of carbonaceous meteorites. These stones 
have been proved to contain as much as 7% car- 
bon in the form of hydrocarbons and other 
organic compounds strongly suggesting a bio- 
genic origin. The case for biogenicity would be 
strengthened if presence of specific organic com- 
pounds directly related to life processes could 
be unequivocally established in the meteoritic 
material. 

The meteorite on which intensive work is 
being carried on in this direction is the Orgueli 
meteorite. Stones of the Orgueil meteorite 
shower fell at about 8 p.m. on May 14, 1864, 
near Orgueil and Campsas in France and they 
have been kept well preseved ever since in dif- 
ferent museums of the world. 

As though to mark the centenary of the 
Orgueil meteorite fall, two papers of significance 
have appeared in recent issues of Nature. 

The first by Hodgson and Baker (Nature, 1981, 
201, 125) gives evidence for the presence of por- 
phyrins as revealed by spectral, chromatographic 
and chemical tests on organic matter extracted, 
from the meteorite material. The second by 
Nagy et al. (Nature, 1964, 201, 228) reports the 
finding of optical activity in the saponified 
organic matter isolated from the Or-gueil 
meteorite. These results suggest a strong possi- 
bility of biogenic agencies in the origin of the 
organic matter of the Orgueil meteorite. — 
(Nature, 1964, 201, 125 and 228.) 

Ultraviolet Sensitivity of the Third 'Eye* of the 

Horseshoe Crab 

An optical organ in the horseshoe crab 
(Limulus), the function of which has remained 
a mystery, has been found to be a receptor of 
ultraviolet radiation. This was reported 
recently by G. Wald and J. M. Krainin of 
Harvard University and the Marine Biological 
Laboratory in Woods Hole, Mass. 

Most ainmals with eyes at the sides of their 
heads have a third ‘‘eye” — or several of them — 
in the middle. In vertebrates this median eye 
exists only as a pineal body within the 
brain ; it is at the most a vestigial sense-organ. 
In Limulus and many other anthropods, however, 
the median eye takes the form of two ocelli, 
each of which has a lens and a retina. The 
retina has seemed too coarse-grained and the 


lens too rudimentary to allow for true image 
formation. Exposing the ocellus to light was 
known to evoke an electrical response in the 
nerve fibres of the organ. There are 50 to 80 
receptor cells in the retina and each receptor 
ends in a nerve fibre ; the fibres fuse to form 
a single nerve that is connected to the brain. 

Wald and Krainin measured the sensitivity 
of the ocellus and the much larger compound 
eye at various wavelengths by recording the 
electrical response to radiation of these wave- 
lengths. They found that the sensitivity is con- 
centrated in the near ultraviolet, with a major 
peak at 360 m^^. There is a secondary but much 
lower peak at 530 m/W about the same as the 
major peak of the compound eye. Apparently 
each of the peaks is connected with a different 
visual pigment. 

The response of the compound eye continues 
as long as the stimulus light remains on, but 
the response of the ocellus falls back almost 
to zero soon after it is stimulated. This suggests 
that the ocellus is a receptor primarily con- 
cerned with signalling a sudden increase rather 
than a decrease, in ultraviolet illumination. It 
is not known what behavioural purpose the 
response serves in Limulus, but is known that 
in the water fiea Daphnia magna behavioural 
patterns associated with vertical migration are 
governed by the ocelli and are particularly 
sensitive to violet and ultraviolet radiation. — 
(Sci. Amer., April 1964.) 

Pod and Leaf Spot of Okra Caused by Ascochyt^ 

abelmoschi in Himachal Pradesh — A New 

Record in India 

H. S. Sohi and S. L. Sharma of the Depart- 
ment of Agriculture, Section of Plant Pathology, 
Himachal Pradesh, Solan report that a severe 
opiphytetic of pod and leaf spot of okra 
(Abelmeschus esculentus Meench) caused by 
Ascochyta abelmoschi Harter occurred on collec- 
tions maintained at the Vegetable Research 
Station, Solan, Himachal Pradesh, during 
September, 1963. The disease appeared in the 
form of a few scattered spots on the leaves in 
the month of July, which rapidly increased in 
severity to affect all aerial parts of the plant. 
The disease was most severe in September and 
continued to develop till the crop was harvested 
in the month of October. 

The disease was reported for the first time 
by Harter in 1913 from U.S.A. It has also been 
described from U.S.S.R., Bulgaria, Ceylon, 
Brazil and Japan. This is the first record of 
this disease in India. 
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THE SCINTILLATION OF THE STARS 


Sir C. V. RAMAN 


1, Introduction 

*^'HE stars in the sky appear to us as mere 
specks of light having no visible exten- 
sion. But they exhibit a remarkable feature, 
viz.^ a noticeable fluctuation in their observed 
luminosity. The brightest stars also exhibit 
flashes of colour when they are located not 
too high up in the sky. This “twinkling'’ of 
the stars is a familiar phenomenon. Its real 
nature becomes clearer when by the aid of 
some simple optical device, e.g,, a mirror or 
a lens moved in appropriate fashion, the 
observer views the image of the star drawn 
out into a continuous circle of light. This 
method of observation reveals large and rapid 
fluctuations of brightness along the track of 
the moving image of the star. Striking 
changes in colour are also noticeable in the 
case of the brighter stars as thus examined. 
Observation of such stars through a prism 
which draws out their images into a spectrum 
of colours further reveals some highly inter- 
esting effects. 

We are clearly concerned here with an 
atmospheric phenomenon. In other words, 
the scintillation arises as a consequence of 
the passage of the light from a star through 
the air before it reaches our* eyes. But it is 
by no means easy to understand how such 
a tenuous medium as the atmosphere could 
give rise to the observed fluctuations of 
intensity. It is thus evident that scientific 
problems of great interest are presented to 
us by the observed effects. Astronomers are 
naturally interested in the scintillation of 
stars by reason of its relationship to the 
unsatisfactory atmospheric conditions which 
often interfere with their professional acti- 
vities. An important aspect of the subject 
is the location in the atmosphere of the> 
regions in which the disturbed conditions 
exist giving’ rise to the observed scintillation. 


This brings the subject into close relationship 
with the science of meteorology. Finally, 
we are concerned with the problem in opti- 
cal theory of determining how the propaga- 
tion of the light of a star is modified by its 
passage through the disturbed layers and 
gives rise to what is actually . observed. 

The present communication is not a review 
article and it is not proposed to survey the 
published literature or to discuss in detail 
any particular aspect of the subject. The 
purpose of the author is to set out a general 
view of the field as it presents itself to him 
and in doing so to indicate the basis on which 
he feels it is possible to reach a clearer under- 
standing of the observed phenomena. 

2. The Thermodynamics of the 
Atmosphere 

The light from a star has to traverse the 
entire atmosphere before it reaches the eye 
of the observer. The path traversed is the 
full height of the atmosphere if the star be 
at the zenith and increases progressively to 
several times that value as the star goes 
down in the sky and approaches the horizon. 
It follows that no attempt to explain the 
scintillation of stars can claim acceptance 
which does not take into consideration the 
actual condition of the atmosphere of the 
earth at all levels and their influence on the 
propagation of the light before it reaches the 
observer. 

In the year 1899, the French meteorologist 
Teisserenc De Bort announced the discovery 
made by him of the existence of what he 
called the “Isothermal Layer of the Atmo- 
sphere” in its higher levels. The great 
importance of this finding was appreciated 
by meteorologists and it is now recognised 
that the lower part of the atmosphere known 
as the troposphere and the upper part known 
as the stratosphere exhibit different structures 
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and play different roles in the thermodyna- 
mics of the air. Meteorologists have also 
given a special name, viz,^ tropopause, to the 
layer of transition between the troposphere 
and the stratosphere. The basic difference 
between the troposphere and the stratosphere 
is that the former normally exhibits a pro- 
gressive fall of temperature with height, 
whereas the latter can be considered as iso- 
thermal, at least in the regions not exceeding 
some tw’enty kilometres in height above the 
surface of the earth. Beyond this height, the 
density of the atmosphere becomes a small 
fraction of its value at sea-level. 

The question naturally arises how this 
division of the atmosphere into two parts 
with a different thermal behaviour arises. 
The answer may be found in the processes 
by which the atmosphere periodically gains 
and loses heat. It is in the troposphere that 
the energy received as radiation from the 
sun and absorbed by the surface of the earth 
is carried upwards into the air as heat by 
convective processes. The upper limit of 
the troposphere may, therefore, be taken to 
be the level at which these convective pro- 
cesses cease to function. In the stratosphere, 
on the other hand, we are chiefly concerned 
with the circulation of the atmosphere on a 
global scale brought about by the unequal 
heating of the earth’s surface in low and in 
high latitudes. 

The explanation of the division of the 
atmosphere into two parts indicated above 
receives support from the actual facts of the 
case. In the first place, it is found that the 
rate of faU of temperature with the height 
—termed by the meteorologists as the lapse- 
rate~has approximately the same mean 
value at all heights in the troposphere and 
in all latitudes, 6' C. per kilometre. 

On the other hand, the height of the tropo- 
sphere is found to depend very markedly on 
the latitude, being about 16 kilometres at 
the equator, about 11 kilometres in middle 
latitudes and dropping to about 6 kilometres 
at the poles. Further, it has been established 
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by regular soundings of the upper air t >! 
there are day-to-day and seasonal variat: 
in the height of the tropopause, these l>. 
particularly marked in the middle latitu . 
Indeed it is there found sometimes diih - 
to locate any well-marked disconliir, ; 
between the normal rate of temper.* 
decrease occurring in the troposphere 
the approximately isothermal distributii >r. 
the stratosphere. It is clear from tr 
findings that the conditions in the layi-: 
transition between the stratosphere and * 
troposphere are of a dynamic nature and 
from being static. 

3. The Optics of the Atmospherk 

The atmosphere of the earth is a strata 
medium in the sense that the refractive in 
of the air falls off progressively with . 
height above sea-level in proportion to 
diminishing density, but less quickly v. 
the atmospheric pressure owing to the* f 
in temperature. The • figures in Tabli 
illustrate this for the wavelength - 
and the standard U.S.A. atm<>isphere. T. 
justify the remark made in the introd ; 
tion that the atmosphere is a tenuous mcch .. ' 
which, indeed, is very much in the no"..* 
of an understatement with reference 
higher levels. 


Table I 

Refractive index of dry air 


Height 

(Km.) 

Pressure 

(mb.) 

Temperature 

rc.) 

•Refrat ti . ^ 
Tn(lr\ 

0 

1013 

+ 15 

1 *00027. 

5 

540 

-17 

1*00010“^ 

10 

' 264 

-50 

i-ooinmi 

1.5 

120 

-56 

l*00(HMa% 

20 

55 

-56 

1 1*OOUUIV'^ 


Accepting the proposition that the sciir. 
lation of the stars is a consequence of h \ 
variations in the refractive index of V 
atmosphere, we have to ask ourselves ; : 
answer the following questions. How 
these variations arise ? What is the nuin. : 
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cal magnitude of the variations ? What is 
the measure of their extension in space ? In 
what region or regions of the atmosphere- 
do they appear ? Finally, are they actually 
capable of producing the observed effects ? 
We proceed to deal with these questions 
seriatim. 

The refractive index of air is determined 
by its composition and by its pressure and 
temperature. The content of water -vapour 
included in it is, in the lower levels of the 
atmosphere, the variable part of the com- 
position. For the sake of simplicity, we 
shall, in what follows, not consider the 
variations of composition explicitly. For a 
standard atmosphere, the pressure and the, 
temperature are known as functions of the 
height above sea-level. In dealing with 
possible variations from these standard 
values, a certain measure of simplification is 
introduced by the well-known principle that 
any volume- element of air, whether it is in a 
state of rest or of motion, automatically takes 
up the pressure of its surroundings. Hence, 
the difference in the refractive indices of the 
element and its surroundings is determined 
by their respective absolute temperatures. 
It follows from this, that local variations of 
^temperature play a specially important role 
in our' present problem. 

With these guiding principles in mind, we 
shall proceed to deal with the other questions 
raised above. The plane waves of light from 
a star have to travel through three distinct 
regions before they reach an observer. 
(1) The stratosphere, (2) the transition 
layer between the stratosphere and the tropo- 
sphere, and (3) the troposphere. We may 
consider these in order. 

As shown by the figures in Table I, the 
refractive index of the air in the stratosphere 
falls to very low values. Further, this 
region of the atmosphere may, at least as a 
first approximation, be considered as isother- 
mal. We are, therefore, justified in assum- 
ing that the stratosphere does not play any 
role in the phenomena of scintillation, though 


naturally it would contribute sensibly to the 
refraction and dispersion of the light reach- 
ing the earth from stars at a low altitude 
above the horizon. 

As has already been remarked, the region 
of transition between the stratosphere and 
the troposphere is one of dynamic change in 
which air-masses differing in thermal 
behaviour are continually altering their 
locations. Hence, this is a region which, 
prima facie, should be capable of giving rise 
to the phenomenon of scintillation. We 
shall return to this later and meanwhile turn 
to the case of the troposphere. 

Meteorologists usually subdivide the tropo- 
sphere into three parts, the lower, the 
middle and the upper troposphere respec- 
tively, and have recognized that each of these 
divisions has its own special features. The 
lower troposphere is that most affected by 
heat transfer between the surface of the 
earth and the air and it is, therefore, the 
region of which the structure shows the 
largest variations due to the periodic heating 
and cooling of the ground. It is in this part of 
the troposphere also that the so-called tempe- 
rature inversions make their appearance in 
certain circumstances. The middle and upper 
troposphere, on the other hand, are practi- 
cally uninfluenced by the diurnal tempera- 
ture variations and exhibit the normal rate 
of temperature decrease with height. While 
they do exhibit seasonal variations in tempe- 
rature, these variations are brought about 
by relatively slow processes. Whether in 
these circumstances, the troposphere can play 
any role in the production of scintillations 
may well be questioned. We shall presently 
proceed to discuss this matter. 

4. The Origin of the Scintillations 

It is clear that the methods and ideas of 
geometrical optics cannot possibly lead us 
to any acceptable explanation of the pheno- 
mena of scintillation. Indeed, one might go 
further and say that they are entirely out 

of placf in any problem concerning the 
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propagation of light in a medium of variable 
refractive index. This becomes evident when, 
adopting the language of wave-optics, we 
remark that a change of refractive index 
means an alteration in the rate of change of 
the phase of the waves as they advance 
through the medium and hence there arises- 
the possibility of large changes of intensity 
being produced by interference when over- 
lapping occurs of waves which have 
traversed slightly different paths in the 
medium. Considerations of this kind are.- 
wholly foreign to the concepts on which 
geometrical optics is based. On the other 
hand, they play an essential and highly suc- 
cessful role in explaining the observed 
phenomena in diverse cases investigated at 
various times by the present author and his 
collaborators. We may here mention parti- 
cularly the phenomena observed when light 
waves traverse a transparent medium carry- 
ing ultrasonic waves. 

The foregoing remarks indicate in a 
general way the lines on which an explana- 
tion could be sought of the phenomena of the- 
scintillation of stars. Somewhere on the 
path .of many kilometres which the light 
from a star has to .travel, the wave-fronts 
pass through a disturbed region in travers- 
ing which retardations of phase are suffered 
which are unequal over the area of the 
wave-front, while the amplitudes remain 
unaltered. During the further propagation 
of the waves, the phase-changes transform 
themselves into amplitude- changes ; in other 
words, the effect of the unequal retardations 
of phase higher up in the atmosphere mani- 
fest themselves as unequal intensities when 
the waves reach ground level. 

In thus applying the ideas of wave-optics 
to determine the effect of the passage of light 
through an atmosphere of varying refractive 
index, a very great simplification is possible 
by reason of two characteristic features in 
the problem, ui 2 ., that the refractive index of 
the medium itself differs but little from unity, 
PiHd that, further,, any possible yariations of 


it would be themselves a small fraction oi| 
the difference between the index and unity. 
From this, it follows that if the waves 
traverse in succession, two regions in one of 
which the index is higher and in the other 
it is lower than the average index of the; 
medium, the phase-changes produced by' 
them would cancel out partly or wholly 
depending on their actual values. In other 
words, a medium in a turbulent state and in 
which the refractive index exhibits random 
fluctuations would behave in much the same 
way as one which is quite uniform and has 
the same average index everywhere. Only 
in those cases where the phase -changes 
produced are so large and so distributed that 
they do not cancel out completely would the 
waves emerge from the disturbed region 
exhibiting any observable consequences of j 
their passage through it. 1 

From the figures given in Table I, we may , 
readily deduce the difference in optical path j 
resulting from the passage of light through I 
a column of air one metre thick which is at ; 
the same pressure as its surroundings but i 
differs in temperature by one degree centi- 
grade. The results of these calculations are | 
shown in Table II, ! 


Table II 

Phase-^change in wavelengths 


Height 

Pressure 

Temperature 

Phas 2 ,-Chanf 
per metre 
per degree 

(Km.) 

(mb.) 

Cc,) 

0 

1013 

-f 15 

1*69X 

5 

540 

-17 

l-02\ 

10 

264 

-50 

0-7\ 

15 

120 

-56 

0*34\ 

20 

55 

1 

-56 

O-loX 

1 


5. Locatioist of the Disturbed Regions 
The lowest part of the troposphere lying 
within the first five kilometres above the 
surface of the earth is the region in which 
the convective processes set up by alternate 
heating and cooling of the ground during day 
and night respectively are most evident. One 
might be inclined to infer from thi§ that 
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the same region of the atmosphere would be 
principally responsible for the scintillations 
of the stars perceived by an observer at 
ground level. Against this presumption 
can be urged the following considerations. 
Actually, we are concerned with the condi- 
tion of the atmosphere at night time and not 
during the day. The up welling of the over- 
heated air from the ground would have 
reached and passed its maximum before 
nightfall and the violent changes of tempera- 
ture consequent thereon would to a large 
extent have been smoothed out by the 
adiabatic expansion of the rising air and the 
cooling resulting therefrom, as also by the 
mixing up of the masses of air at different 
temperatures by the process of eddy diffusion. 
There would, no doubt, be left over some 
residual differences of temperature, but the 
individual volume-elements exhibiting such 
differences might be expected to be of very 
moderate dimensions. As already explained, 
the phase-changes suffered by the wave- 
fronts of the light in passing through these 
layers of air would be more or less completely 
cancelled out by a process of averaging. 
Temperature inversions, if any are present, 
would not alter this situation, so long as the 
surfaces of equal average temperature and 
the surfaces of equal pressure everywhere- 
run parallel to each other, hence also to the 
surfaces of equal average refractive index. 

Similar considerations would apply and 
even more cogently in the case of the middle 
and upper parts of the troposphere. The 
existence of regular stratifications of tempe- 
rature parallel to the stratifications of 
pressure in those regions makes it highly 
improbable that phase-changes of the nature; 
and magnitude necessary for giving rise to 
scintillations could be produced by the 
nassage of the light waves through those 
layers. 

Thus, we are led by a process of exclusion 
to conclude that, at least ordinarily, the 
disturbed region which is responsible for the 
scintillations perc^iye^ an observer at 


ground level lies high up in the atmosphere, 
being in fact the region of transition between 
the stratosphere and the troposphere. It has 
already been remarked that this region is 
essentially dynamic in its origins. Unless 
the transition between the troposphere and 
the stratosphere is a sharply-defined geo- 
metric plane — and such a situation cannot 
reasonably be expected to exist or persist 
— a wave-front passing through it would 
suffer phase-changes varying from point to 
point over its area. The figures exhibited in 
Table II show that at that level, a transition 
layer only one metre thick and varying only 
by one degree centigrade over its area would 
produce phase-changes of the order of half 
a wavelength. This would suffice to produce 
large and readily observable changes of 
intensity over the area of the wave-front 
when it has travelled over a sufficiently long 
path below the tropopause. 

It is, however, necessary to remark that 
'disturbed regions of other kinds may also 
appear in other circumstances and give rise 
to noteworthy optical effects. Meteorologists 
are familiar with the idea that a boundary 
or relatively narrow transition zone must 
exist between opposing wind currents or 
contrasting air-masses, and they refer to such 
boundaries as fronts. They are formed when 
two air-masses meet which differ in tempe- 
rature and in density. The conditions exist- 
ing at these boundaries or transition zones 
would evidently be favourable for large 
variations of phase to manifest themselves 
when they are traversed by the waves of 
light. i , : ' : I 

6. The Character of the Scintillations 

The ideas set forth above when developed 
ill detail lead us to a clear understanding of 
the entire ensemble of phenomena related toi 
the observed scintillation of the stars. The 
wave-fronts which emerge from the disturbed 
regions of 'the atmosphere and exhibit 
localised phase-changes may be analysed into 
groups of plane wave-train^5 travelling in 
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directions inclined at various angles to the 
original direction of propagation. The ampli- 
tudes of these wave-trains and their inclina- 
tions are determined by the magnitude of 
the phase-changes in the original wave-front 
and the areas over which they appear. As 
a consequence, the telescopic image of a star 
would be spread out over a finite range of 
angles. The light reaching down to the earth 
wmuld also exhibit a pattern of interferences 
due to the overlapping of these wave-trains. 
The maxima and minima of intensity in this 
pattern would be the closer together, the 
larger the angles are between the interfering 
w^ave-fronts. 

Since the region in the atmosphere at which 
the optical disturbances originate is at a high 
level, the interference pattern observed at 
the surface of the earth would necessarily 
exhibit a movement parallel to the surface 
as a result of the rotation of the earth about 
its axis. The intensity of the light reaching 
the observer would fluctuate as the inter- 
ference pattern moves over his eyes. These 
fluctuations would be the more rapid, the 
closer together the maxima and minima are 
in the interference pattern. As has already 
been remarked, their spacing is determined 
by the magnitude of the disturbance to 
regular w^ave-propagation produced by the 
atmospheric conditions. A relationship thus 
emerges between the rapidity of the observed 
scintillations and the effect of atmospheric 
conditions on the telescopic appearance of 
the star. 

Colour effects can arise in two different 
w’ays. Since the scintillations owe their 
origin to interference, colour may be expected 
to manifest itself by reason of the wave- 
length differences in the spectrum. Effects 
thus arising would however be inconspicuous 
unless the interferences are of low order. 
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Colour effects of a different nature are also 
possible. The light from a star suffers refrac- 
tion and dispersion in traversing the atmo- 
sphere of the earth. The deviations thus 
arising increase with the zenith distance oi 
the star. The dispersion is however quilo 
small unless the zenith distance exceeds 45 
of arc. When the dispersion exceeds a few 
seconds of arc, the interference patterns for 
the different parts of the spectrum would 
cease to coincide at any given instant, but 
would become identical or nearly so at 
successive instants determined by the zenith 
distance of the star and the rotation of tiio 
earth. Very striking colour effects would 
then be observable, especially in the^ case of 
the brighter stars. 

Summary 

The scintillation of stars is explained as an 
interference effect which arises in. the follow- 
ing manner. Plane waves of light from a 
star when passing through a disturbed region 
high up in the atmosphere suffer phase- 
changes but no changes of amplitude in then* 
wave-fronts. At lower levels, the phase- 
changes are transformed into amplitude 
changes, in other words, interference patterns 
are formed. These patterns move over the 
surface of the earth by reason of its rotation 
about the polar axis. The fluctuations of 
intensity passing over the eye of the observer 
are perceived by him as scintillations. It is 
shown that in this way, the entire ensemble 
of phenomena related to the scintillation of 
stars receives a satisfactory explanation. 
Reasons are given for identifying the region 
in the atmosphere ordinarily responsible for 
the observed scintillations at ground level to 
be the tropopause, in other words, the region 
of transition between the stratosphere and 
the troposphere. 
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LIMITATIONS ON THE USE OF ISOTOPES IN REACTION MECHANISMS* 
Part II. Solvolytic and Oxidation Reactions 

S. V. ANANTAKRISHNAN, P. S. RADHAKRISHNAMURTI and H. JAYARAMAN 
Department of Chemistry, Madras Christian College, Tamharam 


^RACER studies have been extensively used 
in the study of reactions but they can be 
significant only where they assist in analysing 
specific features of the mechanism. Such 
results should be comparable with other modes 
and may be even misleading if isotopic distribu- 
tion between reactants and products is sensitive 
to unexpected exchange reactions by alternative 
mechanisms. In the previous part (Part I, see 
Curr. Sci, 1964, 33, 277) we examined some of 
the general features while here we present an 
analysis of some solvolytic and oxidation 
reactions where tracers have been used. 

Ingold and his groups have made a compre- 
hensive study of the hydrolysis of carboxylic 
esters and on this basis have classified the 
reacdon into eight categories involving acyl- 
oxygen fission as well as alkyl-oxygen fission. 
Polanyi and Szabo2 using isotopic oxygen as 
the tracer have shown that hydrolysis involves 
a C— O bond rupture. Kenyon^ has provided 
evidence for alkyl- oxygen fission and our owm 
work with branched chain alcoholic com- 
ponent of the esters has shown that this pro- 
cess has to be reckoned with ^ However, Bender 
using as a tracer has suggested an alterna- 
tive mechanism.5 Bender's mechanism assumes 
an identical palh for both hydrolysis and 
oxygen exchange. We have noticed that for a 
variety of carboxylic esters, the transition state 
is best represented by the topology of Laidler^ 
where acyl-oxygen fission is involved.'^ Both 
alkyl-oxygen fission and carbonyl- oxygen 
exchange will require a different geometry so 
that the entropy term in the rate equation 
cannot be the same. Any inference drawn 
solely from the distribution of the oxygen isotope 
is of no use in relation to the mechanism of the 
process and does not justify an alternative to 
the current mechanisms. The loopholes in the 
interpretation are clearly revealed by Bender's 
attempt to explain away the absence of exchange 
in some esters and phthalides studied by him. 
Till fuller investigations using isotopic oxygen, 
isotopic carbon and isotopic hydrogen are ail 
available, the S^^i approach has to be preferred. 

Solvolytic reactions in some complex com- 
pounds also bring out the limitations in our 

c:o:'iribution to a Sympcsinm on Paf’ia'-ion Chemistiy 
by the Eepanment of Atomic Energy held in March 19G4. 


present use of tracer studies. The general 
equation for an exchange can be given in the 
form 

AX -f AX* + X 

for both ligand exchange and central atom 
exchange. In the case of ligand exchange, it is 
assumed that there is a random distribution of 
isotopic ligands and the equilibrium rate is a 
measure of the lability of the central atom 
ligand bonds. While this is a convenient: 
assumption, there is no a priori justification for 
this. The lability of the bonds in question has 
to be related to the geometry of the complex 
and the substitution mechanism. This need not 
be the same even for apparently similar com- 
plexes. Variations in repulsive pi-bonding in 
the transition state, differences in crystal field 
stabilisation between the ground state and the 
transition state and differences in the geometry 
of the transition state are all factors to be con- 
sidered and isotopic substitution cannot give an 
adequate picture by itself. Differences in aqua- 
tion rates between Co (III) and Cr (III) com- 
plexes reported by BjerrumS and by King^> are 
pointers where isotopic substitution may help 
in clarifying but not give a complete answer. 
Though comparable data on aquation may not 
be available in all cases, some idea can be had 
even by examining exchanges between ligands 
or central atoms. The considerable ranges 
among reported values for such processes when 
one examines the data for the different transi- 
tion series'io bring out clearly the limitations of 
tracer techniques alone as a means of testing a 
reaction mechanism. A fast reaction with 
cobalt complexes is a slow one with the 
analogous Rhodium complex. Ligand exchange 
with palladium is fast while that of platinum 
is slow enough to be measured. For the same 
element, appreciable differences for the same 
reac-ion Is noticed for different valence states 
of the same element. It is only a combination 
of other methods with tracer techniques that can 
be expected to give the answer to such prob- 
lems. 

Extensive studies have been reported for 
oxidation reduction reactions in which isotopic 
tracer techniques have been used. A careful 
analysis shows that these give only a very 
limited information and do not help in the 
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choice of mechanism. We can take the oxida- 
tion of secondary alcohols and of aldehydes by 
chromic acid in aqueous systems. From the 
differences in the reaction rates of the normal 
compound and with the deuterated compound, 
it has been reported that in both reac lions, the 
rate-determining step involves a rupture of the 
C— H bond of the secondary alcohol or aldehyde 
group. From the data on rate constants, while 
it is possible to infer that this particular bond 
is involved, the information cannot discriminate 
between the loss of the hydrogen as a proton or 
as a hydride ion nor does it indicate any clue 
to the postulated mechanism.^i’i- Our own find- 
ings from a fuller study of the reactionsi*^'^*"^ 
requires an entirely different mechanism for the 
process. It can be noticed from Figs. 1 and 2 
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that isotopic substitution does not enable us to 
distinguish between the alternative mechanisms. 
The limitations are further highlighted by the 
postulate of a similar mechanism for permanga- 
nate oxidations also**' which cannot be justilie.* 
on the basis of isotope effects. 

Oxidations in inorganic systems in sohitious 
are complicated b^^ factors which limit the use 
of tracer techniques. Ion-pair formation and 
the influence of ionic strengths have to be 
reckoned with and there is no a priori reason 
why these should be identical for isotopes. In 
the absence of extended data at varying kmc 
sti'englhs and possibly also in clilfercnt solvent:* 
and solvent mixtures, the tracer technictuc can 
at best give some qualitalive information about 
the possible path for an assumed conliguraliou 
cf the transition state but cannot be the final 
arbiter of mechanisms. These can be seen iri 
such reactions as the role of anions in the Fc (111 • 
aquo ion and the iodide ion, Cr (III) -Co (III) 
reaction and the oxidation of thiosulphates wild 
hydrogen peroxide. 

Our thanks are due to the Council of Scientilir 
and Industrial Research for a grant and for tlu* 
award of a Senior Research Fellowship to one 
of us (H. J.). 
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Fig. 2. Aldehyde o.xidation : our mechanism. 
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THE LINE QF NARMADA-SON VALLEYS-A REVIEW 
F. AHMAD 

epartn.ent of Geology, Aligarh Muslim University, Aligarh 


’^ESTi h£s recently drav^Ti attention to the 
exceedingly interesting earth-featnre that 
he refers to as the ‘Narmada-Son Line’. He has 
pointed out that “It is remarkable that the 


sanie line should at one time mark the southern 
tout of the Vindhyans and at a later time the 
northern limit of the Gondwanas” ; also that. 
It appears -that- the Narmada-Son Line may 
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have been a line of weakness from early times, 
with the areas to the north and south moving 
upland down relatively to each other along this 
line”. Earlier, Auden^ had arrived at similar 
conclusions and stated that “The Narmada rife 
is regarded as a major crustal feature of ancient 
origin, reflecting sub-crustal structure, and 
influencing the deposition and folding of 
the Vindhyans and the Gondwanas”. The 
belt of country may partly also correspond 
to Fermor’s'^ ‘Satpura Protaxis’; and Ahmad, 
recognizing that a cratonic area separated the 
two major Vindhyan basins of central and south 
India, called it the ‘Deccan Craton’. Auden, it 
appears, also held the opinion that it was a zone 
of weakness when he stated that it was con- 
nected “with some primary weakness parallel 
to the Archaean grain”. Thus, although West 
prefers to refer to it as a line, and points out 
that in place it separates by only a mile the 
Vindhyan beds to the north and the Gondwana 
beds to the south, it would, perhaps, be more 
appropriate to consider it as a narrow belt of 
country. Also, this belt does not appear strictly 
to correspond to the ‘Narmada-Son Line’, for 
the Son, in its lower course, cuts across the 
main Vindhyan basin, and the belt under consi- 
deration exists well to the south of this line. 

West is, however, obviously correct in his 
emphasis that this belt has remained a positive 
area ever since the pre-Cambrian times. The 
feature is, nevertheless, by no means without 
parallel, for several similar belts and wider 
tracts have been identified in Africa ; and the 
Southern Rhodesian Dome, the Katanga Plateau, 
and the Lunda Axis are, to mention a few, well- 
known examples. These have often been 
referred to as ‘swells’ and the ‘Basin and Swell’ 
structure has been paid particular attention by 
several geologists in Africa. Holmes^ thought 
that these are produced “by differential warping 
on a regional scale, characteristically accom- 
panied by marginal and internal faulting”. 
Brock,^ emphasising their significance in tecto- 
nism, pointed out that the Structural Map of 
Africa Is “an exposition of basins and swells, 
that is, ups and downs within an elevated land- 
mass”. These authors, thus, place the upwarped 
a.reas in the single category of ‘swells’. Bucher,'* 
however, classified them into ‘swells’ that are 
equidimensional, and ‘welts’ that show a “distinc-‘: 
linear development”. West (personal communi- 
cation) thinks that “the term ‘swell’ should bo 
used for non-linear ai'eas”. Holmes^ has given 
a map of Africa showing the swells and basins 


known from that continent, and he, apparently, 
includes the welts and furrows as well. 

Beetz,^ describing the Lunda Axis, pointed 
out long ago that it “exists since pre-Cambrian 
times, and during later geological periods exerted 
an influence on the geological history of 
enormous areas both to the north and south of 
it”. It is a comparatively narrow, elongated 
belt, and in Bucher’s terminology this would, 
perhaps, be recognised as a typical ‘welt’. Beetz, 
however, prefers to call it a ‘swell’; and the 
term appears to be more popular. The Lunda 
Axis, obviously, appears to offer the closest 
parallel to West’s ‘Narmada-Son Line’, the 
parallelism extending to the fact that on the 
two sides of this Lunda Axis beds equivalent to 
the Vindhyans were, apparently, simultaneously, 
deposited, just as on the two sides of the 
Narmada-Son Line the two major Vindhyan 
basins existed in India. It, then, seems but 
reasonable that West’s ‘Narmada-Son Line’ 
should be recognised as a ‘welt’ (or a swell), 
howsoever narrow it may appear in certain 
parts of its length. Also, a cursory examination 
of the tectonics of this subcontinent would 
reveal that many such features exist in India 
as well. Thus, the Bundelkhand Granite area, 
the Eastern Ghats region, the ‘Fox Ridge’ 
(Ahmad'io), the uplands along the south of the 
Godavari, the Nilgiri Plateau and its continuation 
across the Palghat Gap, and perhaps even the 
Aravalli Belt, all come immediately to the mind. 
A detailed study would, perhaps, reveal many 
others and may enable a map to be prepared, 
similar to that of Africa. These swells and basins 
(including welts and furrows) should, then, be 
given due recognition on any structural map of 
the country. Indeed, such a study is imme- 
diately called for, and is, perhaps, already 
overdue. 

The author is grateful to Dr. W. D. West 
and Sri. S. C. Chakravarty for going through 
the manuscript and offering valuable comments. 
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ULTRASONIC STUDIES IN MIXTURES 
OF ELECTROLYTE SOLUTIONS 

l3 was reported earlier by Subrahmanyair.i et al 
that evidence for complex formation could be 
Had by the non-Unear variation of velocity 
ano compressibility with mole fraction of one of 
he components in aqueous electrolyte mixture 
“’Olsrity. They have reported 
that in the case of mixtures of Zinc and Cad- 
mium halides with potassium halides non- 

“ velocity and adiabatic 
compressibility with mole fraction of Potassium 
hahde and hence confirmed the formation of 
complexes in them. They have also shown that 
these mixtures are characterised by a positive 
excess compressibility, the result of which is 
exp ained as due to the decrease of the number 
of free ions. In a similar line the author has 

electrolyte mixtures 
rhi^-? ^ Chloride, Strontium chloride, Cunrir- 

chS2’ Mangariese 

chloride, wuh Cobalt chloride at constant 
Of 1 molo, Th, 
in the form of graphs. 

diS!rr' electrolyte solutions at 

flerent compositions are prepared by mixing 


l*50i 


appropriate amounts of individual aqueoiu; 
molar^ solutions. The velocities are determined 
by using a fixed path interferometer- with mi 
accuracy of ±: 1 m./sec. Densities are deteimined 
by the hydrostatic method correct to the third 
decimal place. All the mixtures are workccl 
out at a fixed total molarity of 1 mole. 

The velocity is found to vary linearly witli 
mole fraction of CoCk in mixtures of SrCL, 
and NiClo with CoClo. The velocity curve for 
MnCk + CoCk is found to show a maximum 
value at a mole fraction of about 0*5 of CoCl.,. 
The curve for the mixture with CoSO, shows a 
maximum at about 0-7 mole fraction and that 
with CuCh shows a non-linear variation. 

The adiabatic compressibility curves show 
reverse features that are exhibited in the velocity 
behaviour of the mixtures. SrCL. and NiCL. 
mixtures with CoCh curves are found to ho 
linear. Since these two mixtures are found to 
show a linear variation both in velocity and 
adiabatic compressibility they are considered a.s 
ideal mixtures. 

The adiabatic compressibility curves of the 
other three mixtures as seen from Fig. 2 are non« 
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linear and hence they are considered as non- 
ideal mixtures. 

The excess compressibility indicates a maxi- 
mum posidve value at about 0-6 and 0-65 mole 
fi action ol. CoCU in the case of mixtures of 
CoSO., and CuCL>. This indicates the formation 
of complex ions as they result in the decrease 
of the number of free ions with a consequent 
incixxise in compressibility. 

S]3<.'ctro- photometric evidence^’^ shows that 
CuCIo forms ions of the type CuCl+, CuCL„ 
CuCIo,.,„aQd CuCl,_ in aqueous solutions con- 
lirming the result arrived at from the com- 
1 ) ress i b i 1 i ty behaviour. 

The mixture MnCL + CoClo is observed to 
show an excess compressibility which is negative 
and the curve indicates a minimum value at 
t)‘4r) mole fra- tion. This behaviour which is 
contrary to the behaviour observed in the case 
of the other two mixtures is yet to be explained. 

The author expresses his thanks to the 
Council of Scientific and Industrial Hesearch 
for giving financial assistance for this work. 
Ultrasonic Res. M. Satyan'arayana Murty. 

Laboratories, 

Phy si cs Department, 

Andhra University, 

Waltair (A.P.), May 14, 1964. 
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A NOTE ON THE SYNTHESIS OF 
DIPLOICIN METHYL ETHER 

Df.psidones occur widely in lichens^ as well 
as in fungi.- Of thei depsidones that have 
been isolated so far, pannarin, gangaleoidin, 
vicanicin, diploicin, nidulin, nornidulin and 
dechloronornidulin have been found to be 
chloro derivatives.- Various suggestions*^"^ have 
been made in the past for the biogenetic forma- 
tion of a depsidone from a depside precursor. 
In the case of chlorodepsidones it is possible Ic 
visualise their evolution from simple depsides 
involving chlorination and ring closure in one- 
operation. This is based on the analogy of 
the formation of thyroxine'^ from tyrosine using 
iodine. Chlorodepsidone formation can also be 
visualised as arising from a depside by chlori- 
na'Ton to give a chlorodepside which can then 
undergo dehydro halogenation to . give the 


depsidone, The possibility of depsidone forma- 
tion based on the latter suggestion has been 
studied now. 

In the course of the work on the chlorination 
of^ depside^)"^ it has been found that lecanoric 
acid (I) gives a trichloro derivative. The study 
of this product by fission proved its structure 
to be 3, 5, 5'-trichlorolecanoric scid (T-carboxy- 
3, 5, 5'-trichloro-2, 4, 2'-trihydroxy-6, 6'-dimethyI 
depside) (II). This was taken as a convenient 
starting material for the conversion into the 
depsidone, and was treated with copper bronze 
and pyridine at 35-37° for 7 dsys. The course 
of the reaction was followed by examining the 
l.R. spectrum. A study of the infra-red spectra 
of depsides and depsidones has shown that a 
peak at 1670—1690 cm."i is due to the presence 
of a chelated ester (COOR) in depsides whereas 
in depsidones owing to the absence of such a 
chelation the frequency of absorption of the 
ester grouping is markedly increased (1717- 
1730 cm.’i) This was used for identification 
and comparison of products under study. 

The reaction product was purifiied by paper 
chromatography (ascending) using Whatman 
3 mm. paper using n-butanol saturated vith 
ammonia as the solvent and a buffered solution 
of 2 : 6-dichloroquinonechlorimide as the deve- 
loper. The impurities came as dark big streaks 
and a clean zone was obtained with R^ 0-97 
which when extracted and examined spectro- 
scopically gave the characteristic carbcnyl 
absorption of the depsidone. This product was 
insoluble in bicarbonate, obviously due to decar- 
boxylation taking place during the reaction. 
It was methylated and further purified by ring 
opening to the hydroxy diphenyl ether carboxylic 
acid followed by its ring closure.ii The 
depsidone (III) was further chlorinated to nor- 
diploicin (IV) and then completely methylsled 
to the corresponding dimethyl ether which veas 
once again purified by ring opening and ring 
closure. 



^ III, X*a; X'=H 

n*x*ci IV, x=x*ci 

The yield in the first stage of the conversion 
was very small, possibly due to the fission of the 
depside linkage during cyclisation. This was 
proved by the isolation of 5 -chloro- orsellinic scid 
and 2-chloro-orcinol from the reaction products 
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In the subsequent stages of chlorination, 
niethylation and other ti'eatments the yields 
were good. Spectroscopic examination of the 
final product agreed well with an authentic 
sample of diploicin methyl ether. 

Similarly, 3, 5, 5 '-tribromolecanoric acids and 
5, 5 '-dichloroatranorinS were also converted intO' 
the corresponding halogenated depsidones by 
this method. 

The authors wish to express their thanks to 
the C.S.I.R., New Delhi, for a Junior Research 
Fellowship awarded to one of them (R. P.). 
Dept, of Chemistry, S. Neelakantan. 

Delhi University, (Mrs.) R. Padmasani. 

Deihi-6, April 27, 1964. T. R. Seshadri. 
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THE KINETICS OF THE 
BROMINATION OF AROMATIC 
COMPOUNDS 

Our present knowledge about the kinetics of 
the bromination of the aromatic nucleus is very 
limited. Although the over-all reaction between 
bromine and an aromatic substrate is generally 
known to be of the third order' in several organic 
solvents, the exact mechanism of the process has 
not been clearly under'stood.^''^ The precise rale 
constants and the Arrhenius parameters for 
various types of aromatic compounds have also 
not been determined so far. We have therefore 
undertaken in this laboratory a systematic study 
of the kinetics of the reaction in various ncii- 
aqueous media. 

We have measured the rates of bromination 
of paradimethoxybenzene and anisole in dry 
acetic acid, and our new results are reported in 


this communication. The reaction was carried 
out in iodine flasks of capacity 50 c.c., under 
the usual thermostatic conditions (zt O-OS"* C.). 
The unreacted bromine present after various 
time intervals was estimated iodimetrically. 

The experimental data for the reaction bet- 
ween bromine and paradimethoxybenzene in 
equimolar' amounts were found to fit in best with 
the integrated form of the appropriate tbiru- 
order equation 


The plot of l/(a - against t is a straight line 
with an intercept of 1/a^, for two dme-nmi 
initial concentrations of the reactants (Fig. i, 
plots A and B). The values of k.j, as obtained 
from the slopes of the lines, are 2*17 and 2‘3rl 
litre-^ mole“- sec."i at 30° C. Additional eviderscr 
for the correctness of these values was obtained 
as follows. The rate of consumption of bromine 
was measured in a few experiments, in whifih 
the initial concentration of the substrate wn.s 
several times (10 to 40) larger than that oi 
bromine. The data obtained fitted well with tin* 
second-order late expression 


k. = ^ •! ^ 

t ^ (a-x) 

(Fig. 1 plots C, D, E) , 


1 
a 

The values of ^vt.j 



Tine, SEC 


.Fig. 1. A-B, Plot vs. time for equimolar 

initial concentration of reactants (bromine and p^ra- 
dimethoxyben 2 :ene). A, 0*0PM; B, 0-005 M. C-E, 
Plot of 1 / (<2 — x) VS. time; Initial Concentration of bio* 
mine is 0*005 M in each case; Initial concentrations of 
patradimetho.xy benzene. C, 0*65 D, 0*10 M; 

E, 0-19M, Temp. 30° C, 
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obtained .(‘rom the slopes of these lines are 
2*08, 2-08 and 2*40 litre^ mole.--^ sec,-i These 
are in very good agreement with the values 
obtained from straight lines A and B. These 
results clearly show that the over-all reaction 
isAof the third order and the order' with respect 
to bromine is two. In the kinetic studies on. 
aromatic bromination published so far,-"i> the 
experimental data have not been treated as we 
have done here. In most cases, only the total 
order of the reaction has been evaluated (and 
found la be three) by adopting the less rigorous 
“fractional-life method”. 

The bromination of anisole was also investi- 
gated on similar lines. The value of was 
found to be 32-5 litre- mole."- sec."i Using 
hiese rate constants for anisole and paradi- 
m ethoxy benzene along with the pi'oduct analysis 
data reported by Stock and Brown,-'* and apply- 
ing TIolleman’si product rule," we deduced that 
the partial rate factor for the meta position for 
the rn ethoxy group is 2. 

The effect of temperature on the reaction was 
also studied and good Andienius plots were 
obtained. In the temperatuse range 20-40" C., 
the expressions for k.^ were : k.^ =1-86 x 10*" exp. 
(— 6900/RT) for paradimethoxybenzene ; and 
kn = 1-94 X 10-“ cxp.(— 5200/RT) for anisole. 

Work is being continued with more compounds 
such as orthodimethoxybenzene, paratolylmethyl 
ether, etc., and full details will be published 
elsewhere. 

Physical Chemistry Dept., K. V. Seshadri. 

University of Madras, R. Ganesan. 

Madras-25, May 22, 1964. 
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THE OCCURRENCE OF LUPEOL 
GROUP OF TRITERPENOIDS IN 
DIOSPYROS SPECIES 

Plumb AGIN (I) and 7-methyl juglone (II) have 
been ’ isolated from a number of Diospyros 
species. It has also been recorded that these 
are responsible for the poisonous and vesicant 
properties of D. hebecarpa^ and other species. 


Recent investigations on D. montana^^ and 
D. mollis'^ revealed the presence of 2, 2'-binaph- 
thaquinones. The former contains all the three 
variants of the lupeol group of triterpenoids 
(III, IV and V) also. 


II 

\A/ 

I II 
oa o 


o 

H3C-/\A 

\/\/ 

I I 

HO O 



During the course of our investigation of local 
heartwoods, five Diospyros species have been 
examined for their chemical consti.uents. 
Except D. melanoxylon,- the rest did not con- 
tain any naphthaquinones ; but triterpenoids of 
the lupeol group have been encountered in good 
yield. Table I gives their occurrence. 


Table I 



1 U. melanoxvlon 

(a) bark .. 0-50 
(tiJ) sap wood . 0*02 

(c) ebony . 0*02 

2. D. discolor 

(a) frait 
f li) wood 

3. D. Ferisrina 

{a) tark 

( b ) leaves 

4. D. haki 

wood 

5. D. chloroxylon 

fruits 


0*50 .. 

0*02 .. 

0-02 0-01 

0-05 0*05 f.-SitoittrA 
O-OS 0*0S 

2*5 

1*00 .. 

f?-SitosteroI 


* Under publication; Chemistry of Diospyras Species 
in N.I.S. Sympodum on Natural Qui nones, 
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Among the pentacyclic triterpenoids lupeol 
appeal's to occur most widely in plants ; but 
rarely along with i;:s two oxidation variants, 
betulin (IV) and betulinic acid (V). Now 
they have been noticed in D. melanoxylon also. 
It is interesting to note in this connection that 
frequently the oxidation state of 28-methyl 
group in lupeol, as well as in a and ^-amyrms, 
appears to go through CH^iOH COOH. The 
intermediate aldehyde stage is not frequently 
met with. It is only recently that oleanolic 
aldehye has been isolated from Heliabravea 
chende,^ thus supplying the missing link in the 
oxygenation of the 28-methyl group. 

The isolation of these components from the 
Disopyros species, recorded in Table I, has been 
made by extraction of the plant materials with 
petroleum ether (40-60®), e^her and alcohol 
-successively. These triterpenoids have been 
usually encountered in both petroleum ether and 
ether extracts. After the removal of the solvent, 
the extract concentrate was worked up by frac- 
tionation either by crystallisation or by chro- 
matographic adsorption on alumina or both. In 
every case the triterpeiioid was re crystallised, 
analysed and compared with authentic samples. 

Betulinic acid (V)‘*> crystallised from methanol 
as colourless needles, m.p. 298-300® ; (a) -f- 5® 

(c, 1*08 in pyridine). (Found: C, 78*32 ; 
H, 10*60; requires C, 78*94; H, 

10*52%.) The methylbetulinate (diazomethane) 
crystallised from methanol as colourless needles, 
m.p, 220-22°; (c, 1*06 in CHCh). 

(Found : C, 79*41 ; H, 11*91 ; C31H50O3 requires 
C, 79*14; H, 10*64%.) The methyl ester acetate 
(AcoO-pyi'idine) crystallised from ethanol as 
colourless needles, m.p. 198-200° ; (“)j 3 -h 19° 
(c, 0-980 in CHCI3). (Found: C, 76*96 ; 

H, 9*92 ; C33H50O4 requires C, 77*32 ; H, 10*18% 
The acetyl betulinic acid (Ac 20 -pyridine) 
crystallised from melhanol as colourless needles, 
m.p. 284-86° ; (a)^ 4 . 20° (c, 1*006 in CHCL). 

(Found : C, 76*83 ; H, 11*20 ; C32H-0O4 requires 
C, 77*11 ; H, 10*84%.) 

Betulin (IV) crystallised from methanol as 
colourless needles, m.p. 250-52°; (a)^ 30 ^ 4 - 18 ° 
(c, 0-832 in CHCI 3 ). (Found: C, 81*13; 

H; 11*70; C 30 H- 0 O 2 requires C, 81-45; H, 11 
*32%.) Betulin diacetate crystallised from 
ethanol as colourless shining long needles, m.p. 
216-18°; (c, 0*9620 in CHCI 3 ). 

(Found: C, 77*57; H, 9*99; requires 

C, 77*57 ; H, 10*27%). 

Lupeol (III)^i crystallised from ethanol as 
colourless needles, m.p. 210-12°; (a) 4 . 23*9° 

(c^ 0*9680 in CHCI3) . (Found : C, 84*9; 
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H, 12*14 ; C 30 H 50 O requires C, 84*5 ; H, 11*74%). 
Lupeol acetate (Ac.O-pyridine) crystallised 
from ethanol as colourless needles, m.p. 210 - 12 " ; 
(a)^ 30 , 4. 450 Q.gggg CHCI3). (Found: 

C, 81*74; H, 11*50 ; CgoHrjoOo requires C, 82*05 ; 
H, 11*11%.) 

^J-SitosteroB 2 crystallised from methanol as 
colourless prisms, m.p. 136-37°; (a)^so, _ 3 (jc 
(c, 1*25 in CHCI3). (Found: C, 83*67; 

H, 11-96 ; CooH-qO requires C, 84*04 ; H, 12*08%,.) 
^-Sitosterol acetate crystallised frum methanol 
as colourless needles, m.p. 126-27° ; — 36“ 

(c, 1*46 in CHCI3). (Found: C, 81-45; 

H, 11*82; C 31 H 53 O 0 requires C, 81*5 ;H, 11*5470.) 

The authentic samples of lupeol, betulinic 
acid and betulin were secured by isolation from 
Lanchocarpus hlackii (unpubli; .i woi'k dt 

L. R. Row), Oillenia indica'^'^ and P. melanO’- 
xylon^^ respectively. 

We are grateful to Mr. T. U. Chacko, formerly 
Head of the Botany Department, P. R. Govern- 
ment College, Kakinada, for the supply of 

D. discolor and D. kaki. Two of us (C. S. R. anri 
T. S. R.) express their thanks to Council ol 
Scientific and Industrial Research, Ne\y Delhi, 
for financial assistance. 

Andhra University, L. Ramachandra Row. 

Waltair, C. Sankara Rao. 

March 14, 1964. T. Sundara Ramaiah. 
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Chromosome number 


Table I 

and sex chromosome mechanism in fifteen species of the Indian 
preying mantids 


Species 


♦Subfamily PERLAMANTlNiE 

*i. Amorphcscelis indica Giglio-Tos 
Subfamily EREiWAPHILIN^ 

*2. Humhertiella ceylonica Sauss 
*^3. Humhertiella sp. {viotH. m.lica ox 
H. septen trionum } 

*4. Didymo corvpha sp. 

♦Subfamily CalIRIDIN.E 

*5, Leptomantii parva Werner 
Subfamily MaNTIN/E 

6. Mantis rcligiosa L. 

7. Hierodula veiitralis Giglio-Tos 

8. Hierodula tenuidentda Sauss 
*9. Haldwa^iia liliputana Beier 

Subfamily HymENOPODIN/E 
*10. Euantissa ornata Werner 
*11. Hestiasiila hrumieriana Sauss 
*12. Creobroier urbanrts [Y.) 

Subfamily Vatin^E 

13. Aeihalochroa ashmoliana (Westw.) 
Genus Cheddihilama Henry 
*14. Cheddikulama sp. 

Subfamily EmPUSIN^E 
*16. Empiisa spinosa H. A*. Krauss 


Locality 


Diploid number 
of chromosomes in 
male 


Sex chromosome 
mechanism in 
male 


Doon valley 

33 

Xa 

Doon valley 

23 

Xu 

Chandigarh 

31 

Xu 

Chandigarh 

17 

x« 

Doon valley 

39 

Xu 

Chandigarh 

27 

XiXoY 

Chandigarh 

27 

XiX2V 

Doon valley 

27 

XiXgY 

Chandigarh and 

Doon valley 

15 

Xu 

Doon valley 

33 

Xu 

Doon valley 

27 

Xu 

Chandigarh 

27 

Xo 

Chandigarh 

29 

Xu 

Doon valley 

27 

XiXoY 

Chandigarh 

27 

Xu 


* Cytologically reported for the first time. 

Indian preying mantids, belonging to seven sub- 
families, have been determined from their male 
germ cells. These have been presented in 
Table I, arranging the species systematically 
after Giglio-Tos.^ 

The present report provides cytological data 
on eleven hitherto unstudied species of mantids, 
thus bringing the total of the cytologically 
known species to 67. This also adds two more 
subfamilies of mantids, the Perlamantinae and 
the Caliridinae, to the list of subfamilies for 
which cytological information is now available. 

The detailed analysis of their male mitosis 
and meiosis will be published shortly. 

I am deeply indebted to Professor G. P. Sharma 
for his helpful suggestions and laboratory 
facilities. Thanks are due to Dr. P. N. Chatter jee, 
Forest Research Institute, Dehra Dun, for 
hospitality and laboratory facilities during my 
stay in his laboratories. Species Nos. 3 and 6 
of Table I were determined by Dr. James A. G. 
Rehn of the Academy of National Science.s of 
Philadelphia, and I am deeply indebted to him 
for the same. 

Department of Zoology, Madan Lal Gupta. 
Panjab University, 

Chandigarh-3 (India), February 29, 1964, 
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2. — , Ibid., 1953, 6, 79. 

3. Wahrman, J., Experientia 195L 10, 17G. 

4. White, M, J. D., KvoliUion, 19G2, 16, 75. 

5. Giglio-Tos, E., Afantid.e, Dos Tien etch., 1927, 50. 


THE DEVELOPMENT OF THE RECTAL 
PAD IN DYSDERCUS KOENIG! 

(HEMIPTERA: P YRRH OCORID AE) 

The popular belief of the absence of Uic 
rectal pads or glands in Hemiptcra has been 
contradicated recently by Bahadur. 1 So far as 
the author is aware, no attempt has been marie 
to follow the sequence of development of the 
rectal pad. 

In Dysdercus koenigi, the pad is in the form 
of a dorso-lateral patch on the rectum. It 
consists of large cells with conspicuous nuclei 
and dense cytoplasm in contrast to the reduced 
epithelium of the rest of the rectal wall. In :i 
8 days and 20 hours’ old embryo of Dysdercu.'^, 
the rectum, represented by the proctodaeum, i.s 
seen as a blind invaginated sac, obviously ecto- 
dermal in origin. There is no differentiation 
of the rectal pad and the cells of the proefo- 
daeum have nuclei of 3-2 in diameter. As a 
result to active mitotic division, the size of the 
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Livers of T achy sums sona from the com- 
mercial catches landed at Sasson dock, Bombay, 
were dissected out and weighed. The relation- 
ship between the weight of the liver and the 
lengih of the fish is given in Fig. 1. It can be 



FIG. 1 


seen from Fig. 1 that the liver contribution 
of various size-groups is quite substantial and 
on the basis of regression formula, the relation- 
ship between liver weight and body length was 
found to be Y =- 22-216 -h 0-082 X, where Y 
is the weight of the liver and X is the size of 
the fish. 

The oil from the liver was extracted by ether 
in a Soxlet extractor and the oil percentage 
contained in the liver was calculated as ratio of 
liver weight. The percentage of oil from many 
samples was found to be on an average 8-95. 
The colour of the oil is dark brown and itsi 
melting-range 30° C. to 50° C. 

For vitamin A estimation, Carr and Price'"*’ 
colorimetric- reaction was used in a tintometer. 
Beckman quartz spectrophotometer was also 
used to measure the optical density, the vitamin 
A content was found to be 8,000 i.u., per gram 
of oil. It is therefore evident that the vitamin A 
potency of the cat-fish liver oil though less 
than that . of the shark liver* oil is certainly 
higher than the cod liver oil. Detailed investi- 
gations which are in progress will throw some 
more light on the importance and the value of 
this oil in future. 

We are grateful to Dr. D. V. Bal for his 
^gntiiiued interest in this work. and to Dr, S. Z. 


r Current 
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Qasim for critically reading through thc^ 
manuscript of this communication and sug- 
gesting improvement. 

Department of Zoology, Vijai D. Sikgh. 

Institute of Science, M. S. Rege. 

Bombay-1, February 8, 1964. 
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A NOTE ON THE FRESHWATER 
SPONGES OF POONA 

There has been no serious systematic survey 
work on the freshwater sponges of India since 
Annandale’s (1911)*^ classical volume on this 
and related groups of freshwater organisms. 
But for his earlier^*- and subsequent 
and to some extent brief notes by Gee'* 
there is no other useful reference to the 
study of Indian freshwater sponges in the 
literature. Quite apart from their imporLnnco 
in the faunal complex of our country sponges 
provide excellent examples of cellular dif- 
ferentiation. Their power of reconstruction and 
regeneration coupled with their ability to develop 
a surprising variety of spicules under almost 
identical or even the same environmental 
conditions is too well known to need special 
emphasis. Conversely, different ecologu-al 
environments do not necessarily provide with 
corresponding differences in the sponge fauna. 
Indian freshwater sponges have suffered from 
almost total neglect. It has been the aim of 
the present work to supply such a study as a 
part of wider exploration work on the freshwater 
fauna of Poona and adjoining areas. The 
collecting localities and areas explored for this 
study are designated earlier.^^-^- Since the 
form, shape and size of the sponges are unreli- 
able characters taxonomy of the group is based 
■ entirely on the microscopic examination of 
skeletal, flesh or dermal and gemmule spicules. 
The present note reports the following four 
species of sponges recorded for the first time 
from this area. For brevity, detailed descrip- 
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irregular embryonal mass which cleavecj and/ 
or budded (Fig. 3) within three weeks afier 
inoculation resulting in 10-35 embryos. Owing 
to their vigorous growth the accessory embryos 
consume the endosperm so that the seed 
becomes exalbuminous. The polyembryonal 
mass proliferated through the pericarp in 10 
to 16- week-old cultures (Figs. 4, 5). 

Initially, the development of accessory embryos 
was irregular but the globular and lieart- 


FIGS. 1-6. Fig. L Ovary ai the time of implantiiv 
Same, l.s. micropylar portion of mencarp sh')wii 
Fig. 3. 5-week-old culture (1 s. portion of meric ^rp) 
bryot.al mass with 4 embryos, x I2S. 


implanting on medium (7 days aftei polHnadnn) x 2-^) 
arp sh'.wirg -til lar endosperm and globular proembryo, 
i.r, 4 .)> 0"^+ yeast extract (600 ppm), sbowing 
i{,s. 4, j, 12- and l.)-weHc-old celt t^s on BM -f 
masses proUferated through ths peii arp, Fig. 4 y 4-5 • 
1.MH- casern hydrolysate (5C0 ppm) v.-th multiple shoots 
e», endosperm ; /, fmit ; fem, poly embryonal 
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follows then that further- development should 
continue on normal lines to give us ultimately 
the double seedlings unless other factors 
interfere. Figures 2, 5 and 8 of Plate I (Rao, 
1963) show clearly some of the stages mentioned 
above in adjacent archegonia of the same ovule. 
Though three neighbouring archegonia of the 


Fig. 2. A, Germinated seed cut lengthwise to show the 
two independent embryos, X li. By The same above 
uncut seed with he radicals and plumules between the 
base of the cotyledons, X li. 

same ovule showing the advanced stages of 
embryo development have been observed in some 
preparations, no case of three seedlings coming 
out of a seed has been noticed. However, the 
possibility is there for such a development. 

‘‘Jaya Nivas,’’ L. N. Rao. 

Gavipuram Extension, 

Bangalore-19, May 7, 1964. 


* Parts I and 2 of this series have been published in 
the Journal of the Indian Botanical Society^ 1961, 
40 (4) and 1963, 42 (2). 
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ON THE TISSUES IN THE PETALS OF 
CAJANUS CAJAN SPRENGL. 

Cajanus cajan Sprengl. (Leguminos^ ; sub- 
family : Papilionatae) is an important honey 
plant cultivated annually during winter (May- 
June in Mysore) a.s a subordinate cr-op with 
certain cereals, all over the plains of India. The 
plant flowers during October-Nov ember and 
the flowering contijiues to occur along with seed 
formation, till March. Flowers are bright yellow, 
being thus attractive to the insect visitors and 
are formed in recemose clusters. 

As in other members of Papilionatae the flower 
is zygomorphic (Fig. 1) and consists of (i) a 
gamosepalous calyx, (ii) five petal units, namely 
an anteribr standard, a posterior boat-shaped 
'keeV having two halves,, and two wings, one 
each on the lateral side of the keel (Fig. 2). ji 

Each of the above floral parts has been studied , 
to locate the “nectariferous tissues”. The study 
is based on preparations of petals boiled for 
about 2 minutes in water, stained by safranin 
and mounted in dilute glycerine. 

The distal parts of all the different petal 
members are membraneous and are composed 
of elongated rectangular cells (often one layer 
thick) , but the basal parts are thicker and made 
up of meristematic tissues. In the standard 
and in the keel, these tissues are composed of 
rectangular cells elongated along the length of 
those floral parts, except for a small region of 
horizontally oriented rectangular cells on the 
abaxial side of the keel. But towards the base 
of the abaxial side of the wings (Fig. 3) are 
bands of spongy tissues consisting of rounded 
cells (Fig. 4) and when the wing is pressed 
under the cover glass, the bands separate frora 
each other to present a clear picture of their 
organisation. 

A sear-ch for the banded tissues at various 
stages of development of the flower has shown 
that in the early stages (before the petal comes 
out of calyx), the spongy tissue in the wing 
is uniform, and no banding occurs. During 
later stages, faint horizontal lines are seen, 
which become mor-e prominent in a freshly open 
flower. The tissues are shrunken in the 
withered flowers. 

The above spongy banded tissue on the 
abaxial side of the wings may possibly be lire 
seat of nectar in Cajanus cajan. However, 
Fehling’s test for sugar has given positive results 
for every part of the petals (standard, wings 
and keel) . The situation of nectariferous tissues 
on the abaxial side of wings evidently provides 
an easy access to it by the honey bees. 
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FIGS. 1-4. Flower structure and banded tissue in Cajanus cajan. Fig. 1. Flower, X 2. 
Fig. 2. Distribution of petal parts in the flower, X 3*6. Fig. 3. Wing showing, the position 
of handed tissues, x 6-6. Fi", 4. Banded tissue (magnified), X 100- [as. Anterior side; 


b. Bands of spongy tissue ; c. Calyx ; k. Keel ; 
tissue ; s. Standard ; w, wings. 

The authors are grateful to Prof. K. N. Kaul 
for his keen interest and encouragement. Their 
thanks are due to Mr. S. N. Srivastava, for 
carrying out the sugar test, and to Mr. J. P. 
Mull and Mr. K. Rehman for help in making 
the illustrations. 

Palynology Laboratory, P. K. K. Nair. 

National Botanic Gardens, A. Sen (Mrs.). 
Lucknow, February 24, 1964. 


GONYTRICHUM MACROCLADUM 
(SACC.) HUGHES~A NEW RECORD 
FROM HYDERABAD 

Hughes (1951) working on fungi like Stachy^ 
lidium Link., Gony'trichum Nees., Mesohotrys 
Sacc., Ch(Btopsis Grev., and Chcetopsella Hoenel., 
discussed the validity of the genus Mesohotrys 
and treated it to be congeneric with Gony- 
trichum. Consequently M. macroclada Sacc. and 
M. fusca Berk & Broom., have been disposed of 
as Gonytrichum macrocladum and G. fuscum 
respectively. Ih continuation of their studies on 


Ps, Posterior side ; r, rounded cells of spongy 

Hyphomycetes of Hyderabad, the authors col- 
lected G. macrocladum, which forms the subject 
of the present communication. 

Gonytrichum macrocladum (Sacc.) Hughes 

Olive-green black, velutinous, irregular 
colonies are produced by this fungus on the 
substratum, consisting of dark brown, thick- 
walled septate, branched 1-5-4/i broad creeping 
mycelium. Conidiophores arise singly from 
creeping mycelium all along their length. 
Conidiophores are simple or branched, dark 
brown at the base, with somewhat broader or 
swollen basal cell, getting paler or pointed 
gradually towards apices, 5-14 septate, septa 
15-32 At apart, 220-450 long, 4-14 m broad at the 
base, up to 3 broad at the apex., 3-10 phialides 
arise in verticills on conidiophores in groups of 

3- 6. Phialides are long, cylindric, pointed or 
wide, subhyaline to dilute brown, 8-26 m long, 

4- 7 -5 At broad at base, up to 2 At broad at apex, 
borne on a bulbous, dark-brown basal cell. 
Sometimes conidiophores ar^ branched producing 
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(From V.V.C.B.L. No. 321) 

Figs. 1-5., Fig. l. Unbranched conidiophore. 
Fig. 2. Part of the conidiophore with branches. Fig. 3- 
Conidiophore with verticill-5 of phialides. Fig. 4 . Phu* 
lides bearing conidia. Fig. 5. Conidia. 
group of sterile branches, which are straight 
or coiled at their apices, measuring up 145 in 
length. Conidia are catenate, never forming 
simple or branched chains but in heads, oval 
to round, subhyaline to dilute brown, continuous, 
2-5-5 long, 1-5-3 /IX broad. 

Collected on old unidentified woods from 
Pakhal (Warangal, A.P.) on 20-9-1963. Coll.: 
P. R. Herbarium hyderabadense V.V.C.B.L. 
No. 321. 

We express our sincere thanks to Prof. M. K- 
Suxena, Department of Botany, Osmania Uni- 
versity, and Dr. S. D. Satwalekar, Principal, 
Vivek Vardhini College, lor facility and 
encouragement. 

Department of Botany, S. S. Kxjlkarni. 

Vivek Vardhini College, Dev Rao. 
Hyderabad, A.P., India., December 21, 1963. 


1. Hughes, S. J., Trans, B fit ^ MycoL So:. y 1951, 34 , 
651. 
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CERCOSPORA JAMAlCEmiS CHUPP 
ON DATURA STRAMONIUM L. 

A NEW RECORD FOR INDIA 

Cerco^pora jamaicensis is recorded on Datura 
suaveolens Humb. and D. arborea L. from 
Jamaica and Costa Rica. Another species, 
Cercospora daturicola, has been described on 
Datura stramonium L., D. alba L., and Hyo- 
scymus niger L. from Argentina, Caucasia, 
Oklahoma and China. Chiddarwarr described 
a species of Pseudocercospora on Datura fastuosa 
var. alba from Poona, India. 

During September-October, 1963, a leaf-spot 
disease of Datura stramonium was observed at 
Kanpur. The disease was characterised by sub- 
circular, to irregular, scattered but often, 
coalescing leaf spots, 1-11 mm. in diameter. In 
the early stage of the disease, the spots were 
buffy brown in colour but later they become 
olive brown on account of numerous fructifi- 
cations. On microscopic examination, it was 
found that the conidiophcres emerged mostly 
through stomata. 

Morphology of 'the fxmgus . — Stromata 15-49-3 
in diameter, subglobular to irregular, cinnamon- 
bufC in colour ; compact conidiophores in 
fascicles of 7-30 or more (Fig. la), olive-bufi, 
continuous to one septate, non-geniculate non- 
branched, straight to variously curved, irregular 
in width, tip usually conic, 3 -3-5 -5 X 17 •5-59* 1 m 
( average 4 x 33 /x) ; conidia sub -hyaline but 
olive-buff in group, narrowly obclavato-cylindric, 
base obconically truncate, tip round to conic, 
indistinctly 2-8 septate, not constricted at the 
septum, straight to mildly curved, 2-2-4-4X 
26-3-79-9 /tx (average 3-6x56-2^) (Fig. lb). 



FIG. 1. Showing conidiophores and conidia of C<trco‘ 
spora iasnaiccnsis Chupp. Conidiophores in a fascicle; 

Conidia. 

In its diagnostic features, the fungus resembles 
Cercospora jamaicensis described by ChuppS but 
differs from it in having somewhat larger 
conidiophores, conidia and bigger stroma. Chupp 
gives a rather parjrower width fop the cpnidia 
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lands along the outskirts of forests in moist 
areas. 


Specimens Studied 

Shimoga district (Mysore State): Agumbe, 
Sundara Raghavan 62421, 62781, 80672, 88250. 
86365, 90379, 90405; Gajanur, Sundara 

Raghavan 74323 ; Tirthahalli, Sundara Raghavan 
90088 • Varahi forests near Hulical, Sundara 
Raghavan 80869, 83250; Yedur— Hulical route, 
Sundara Raghavan 90271 (BSI). 
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1. Smith, L. B. and Downs, R. J., Sellowia^ 1956, 
7, 76. 


PRELIMINARY REPORT ON 
PREDACIOUS FUNGI IN INDIA 

The group of fungi which, in spite of their 
divergent taxonomic position, are united together 
by their typical habit of living on microscopic 
animals after capturing and killing them, are 
called predacious fungi. Apait from few excep- 
tions taxonomically they fall into two main 
series, i.e., (a) the moniliales (hyphomycetes) 
and (b) the zoopagales (phycomycetes) . The 
animals preyed upon are principally the proto- 
zoa and nematode worms though rotifers and 



FIGS. I-'IV. Figs. 1-7. Dactylaria eudermata DrPchsIer. Figs. 8-12. Dac^yUUa cinopas^a 
Drechsler. Figi. 13-17. DdUvUUa sp. (Figs. J-8, 10, 11, 14 and 15, ^ 177 ; Fig. 13, X 2S3 ; 
Figs. 9, 12, 16 and 17, X 433), 
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springtails are also captured and killed by 
of. these microfungi. As early as in 1874 
^Olidei recorded the "first predacious fungus in 
^ctrposporium anguillulce and ever* snice con- 
siderable literature has accumulated as a result 
the investigations in U.S.A., U.K. and con- 
^ilients which has been well reviewed by 
^hechsler^ and Duddington.^^’4 The major bulk 

the work done so fax has been chiefly on the 
Morphological side ; the physiology and ecology 
^^ing virtually left unexplored. Strikingly 
^tlough in contrast to the worldwide distribu- 
tion and investigations of the predacious fungi 
th.ere is almost no report of their occuri'ence in 
iirdia so far. 

The current investigation was undertaken to 
^’t'udy the presence and distribution of predacious 
iUngi principally in the agricultural and allied 
Soils of West Bengal with a view to probe into 
tile possibility of biological control of the 
^instructive nematode diseases of crop plants by 
hieans of predacious fungi. 

Soil samples from the surface layers along 
With the leaves and twigs at different decom- 
posing stages were collected from the (1) Agri- 
culture College Farm and Gardens, Haringhata, 
(2> Chagda Rice Research Station (Nadia), (3) 
House Gardens, Kalyani, (4) Cultivated lands in 
tile Nadia district. Small portions of the material 
Were sown on plates of sterile maize meal agar 
(Half strength) and incubated at room tempera- 
tuire. Successful results were obtained from a 
few specimens of soil samples collected from the 
first three localities. 

The inoculated plates except in case of No, 2 
gave rise to a mixed culture of moulds, amoebas 
and microscopic animals in which eelworms 
were plentiful and after 7-21 days of inocula- 
tion the eelworms were being preyed upon by 
fungi with slender, sparingly branched, septate 
Hyphae. The eelworms were trapped by the fungi, 
with the help of sticky secretion, adhesive out- 
growths, network and non-constricting rings 
which could be clearly seen under the micro- 
scope. Material No. 2 was however obtained 
in the moistened inoculum but could not be 
obtained successfully in culture. 

From among the predacious fungi obtained 
three specimens belonging to the genera 
riactylella and Dactylaria have been tentatively 
identified as : 


1. Dactylaria eudermata Dvechsler (Figs. 1-7). 
— Isolated from the Agriculture College Farm, 
Haringhata. Mycelium spreading, hyphae 
hyaline, slender, branched. In presence of 
eelworms hyphae give outgrowths (Figs. 1 and 2) 
or cirular hyphal meshes (Fig. 3) which later are- 
frequently compounded to form extensive net- 
work (Figs. 2 and 3). The eelworm is captured 
by adhesion (1) and entanglement. Conidic- 
phores hyaline, erect, septate, bearing 1-3 conidia 
at the tip (Figs. 4-6). Conidia hyaline, ellipsoid 
or obovoid, broadly rounded at the tip, commonly 
3 -septate, the penultimate cell very large,' some- 
what tapered proximately (Figs. 4-7). 

2. Dactylella cinopaya Drechsler (Figs. 8-12). 
— Isolated from the Chagda Rice Fields. Scanty 
mycelium. Hyphae hyaline, septate, giving rise 
to columnar adhesive outgrowths, simple or 
branched. These outgrowths sometimes fuse 
with one another forming meshes and capture 
eelworms through adhesion (Figs. 8 and 9). Con- 
idiophore hyaline, septate, erect, usually un- 
branched with a single conidium at the tip 
(Figs. 10 and 11). Conidia hyaline, spindle- 
shaped, 2-5 septatfe (Fig. 12). 

3. Dactylella sp. (Figs. 13-17. — Isolated from 
the House Gardens, Kalyani. Mycelium spread- 
ing. Hyphae slender, hyaline, septate and 
branched. In presence of eelworms hyphae 
produce circular meshes compounded later to 
form extensive network (Figs. 13 and 14) . Coni- 
diophore hyaline, septate, erect with a single 
conidium at the tip (Fig. 15). Conidia hyaline, 
obovoid or broadly turbinate, 2-3 septate 
(Figs. 16 and 17). 

Thanks are dre to C.S.I.R. for the financial 
assistance and award of a. Senior Research 
Fellowship to one of us (U.S.). 

Kalyani University, S. N. Das-Gupta. 

We^Bengar, Indrar, Usha Shome. 

May 4, 1964. S. K. Shome: 


1. I.ohde, G., Tageblatt der . Vcrsammlung deutscher, 

Naturforscher und Aerzte in Breslau, 1874, p. 203. 

2. Drechsler, C., AfycologJa^ 1937, 29, 447. 

3. Duddingtor, C. L., Bot, Rtu.^ 1955, 21, 377. 

4. — , Sez^enth Symposium of the Society for General 

Microbiology^ Microbial Ecology^ 1957, p.218. 
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REVIEWS 


Advances in Virus Research) (Vol. 9). Edited 
by Kenneth M. Smith and Max A. Lauffer. 
(Academic Press, Inc., New ^ York and 
London), 1963. Pp. viii-h312. Price $ ll.oO. 
Two lively articles open this volume, the ninth 
of a series devoted to presenting reviews of 
recent developments in virology. 

S. Fazekas de St. Groth’s extensive essay on 
the neutralization of viruses, beginning with a 
quotation in Gteek and ending with an appendix 
of mathematical models occupies the first 125 of 
this book’s 312 pages. The author states at the 
outset that such a review should not merely 
make a “safe show of indecision” but rather 
should offer “as broad and clear a target as 
possible for future attack”. While his article 
covering various aspects of antigen- antibody 
union, particularly with respect to influenza., and 
including a section containing practical advice 
for the practising serologist, is not always easy 
going, the use of such descriptive terms as 
“indefensible”, “folly” --and “measure of 
despair” makes for stimulating reading ‘-and 
amply fulfils the author’s) desire to avoid 
indecision. 

Fazekas de St. Groth emphasizes the fact, so 
often overlooked that “the proper test of 
resistance to infection is experimental challenge". 
Serological tests can supply only indirect 
evidence bearing} on resistance. 

The author’s statement that in retrospective 
epidemiology transient antibodies are of greater 
interest than the long-lived fails to take account 
of the varying requirements of different situa- 
tions. It was only because of the persistence 
of haemagglutination- inhibiting antibody that 
Theiler in 1960 was able to show that the 1927- 
28 dengue epidemic in Greece was most likely 
due to the type 1 dengue virus. 

Almost inevitable in a volume of this sort are 
the contradictory points of view expressed. 
Thus, Fazekas de St. Groth roundly condemns 
the use of any constant serum, variable virus 
test as a measure of serum antibody, while 
Porterfield in the following chapter on serologi- 
cal relations among arthropod-borne viruses 
points out the increased sensitivity with respect 
to cross-neutralization resulting in some instances 
from the use of whole serum incubated with 
serial dilutions of virus., Similarly, Porterfield 
states that in primary infections with arthropod- 


borne viruses, the highest antibody titers detect- 
able by any method are obtainable with the 
homologous virus strain, and then subsequently 
/cites from his own work an instance of an anti- 
serum giving: better neutralization with a hetero- 
logous virus than with homologous immunizing 
strain. 

Referring to the antibody response, Porter- 
field comments that following yellow fever 
vaccination the “level of immunity .... is not 
very high”. It would seem desirable as pointed 
out by Fazekasi de St. Groth, to cease employing 
immunity in this fashion with its implication 
that circulating antibody is the measure of im- 
munity. Also debatable is Poiterfield’s view 
that the virus of Kyasa,nur Forest disease, 
because of its recent recognition, may be con- 
sidered an example of “recent and considerable 
antigenic change”. Such a view fa.ils to give 
due importance to changes in ecologic factors 
which might permit an agent, active for years 
in extra-human hosts, to suddenly manifest 
itself by the production of illness in man. 

The subsequent reviews provide solid infor- 
mation on their respective topics without pro- 
voking the reader in the same fashion as the 
first two. F. B. Brandon and I Wm. McLean 
Jr. of Parke Davis and Company discuss the 
adenoviruses, but their statement that “It seems 
reasonable to assume....” (that a polyvalent 
adenovirus vaccine) “could not be without value 
in a civilian population” smacks of product 
pushing and mars an otherwise excellent survey. 

K. M. Smith’s article succinctly brings up-to- 
date his chapter on the arthropod viruses in 
The Viruses (Burnet and Stanley, eds., Academic 
Press, 1959). 

The chapter on ultracentrifugalization of plant 
viruses by Roy Markham, provides a good intro- 
duction to the use of this instrument with any 
virus, Markham, however, traps himself in his 
use of the indirect phraseology so common in 
scientific writing. “Rather infrequently one 
comes across viruses which polymerize” he 
writes on page 252, while, three pages later he 
pens, “The polymerization of viruses occurs not 
infrequently’’. Which is it Dr. Markham ? 

In the final review concerning the rapidly 
evolving field of the classification of viruses of 
vertebrates, C. H'. Andrewes discusses current 
ideas regarding grouping according to physical 
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and chemical properties and presents some of 
the characteristics of each group. As illustrated, 
however, by the addendum and note added in 
proof, this article by the time of its printing had 
already been superseded by later developments. 

So long as volumes of this sort are available 
in libraries, there . is' no need for anyone save 
the specialist to purchase them. The principal 
value of such compendiums lies in their wonder- 
ful bibliographies. 

Donald E. Carey, M.D. 


Special Ichthyology. By G. V. Nikol’skii. 

(Translated from Russian and published 

by the Israel Program for Scientific Trans- 
lations), 1961. Pp. 538. Price 88 shillings. 

Special Ichthyology is intended to serve as 
a text-book on systematic Ichthyology for 
students in Universities and technical fishery 
colleges. With the increasing importance of 
Ichthyology as a subject taught in post-graduate 
classes, a suitable text-book is a keenly felt 
heed for the teacher and the student alike. The 
majority of text-books available on the subject 
are either too general or too specialised that 
there is considerable difficulty experienced by 
the teacher and the taught alike to gather infor- 
mation on the subject. Published papers on 
systematic Icythyology are so numerous and they 
differ so much in details that quite a lot of effort 
is required to understand the classification of 
fishes. The present book certainly serves the 
purpose of a text-book on the systematics of 
fishes, though not as a general text-book on 
Ichthyology, as suggested by the title of the. 
book. 

The classification of fishes is a very confusing 
subject-matter for discussion. Vast differences 
exist among the different systems of classifica- 
tion which have been proposed by eminent 
Ichthyologists. Much morphological information 
was made use of by Regan in revising the 
classification of teleosts. The classification of 
Berg (1940 and 1947) has met with general 
approval, but the creation of a large number 
of orders and classes makes it difficult to fit in 
the classification of fishes in the general scheme, 
of classification of the vertebrata,. The classifi- 
cation followed in the book under x^eview is 
based mainly on the classification of Berg, as 
it is clearly stated in the preface, and where it 
deviates from the latter, the change is rather 
quite evident and calls for comment. The 
classification proposed by Berg i'ecognises 12 
classes, 10 subclasses and 114 orders, while the- 


present classification includes only 2 classes, 
12 subclasses and 56 orders. The orders of 
fishes given by Berg agree with those given by 
NikoTskii, but the higher categories lack agree- 
ment. This comparison also reveals a large 
number of omissions of familiar orders such as, 
Scopeliformes, Ateleopiformes, Polynemiformes, 
Symbranchiformes and Dactylopteriformes. It 
is stated in the ‘Introduction’ that the econonuc 
. importance of the fishes is given considerable- 
importance and this may very well have been 
the reason for the many omissions. The serious 
student of systematics is likely to search in vain 
for ma,ny familiar, categories of, fishes and such 
omissions are certainly defects in a treatise on 
systematic Ichthyology. 

There is very little of reference to other 
systems of classification of fishes and so there 
is some difficulty - experienced in understanding 
the classification proposed in this book in rela- 
tion to other systems of classification of fishes. 
Essential anatomical details and the inter-rela- 
tionships of the orders are mostly left out. Each 
order deals . mainly with a few selected genera 
of economic importance and with the different 
aspects of their fisheries. . . , 

The literature is given in two series, an earlier 
part dealing with the publications in Russian 
and a latter part dealing with the publications 
in other languages, a practice that is not usually 
followed in scientific literature. Another 
deviation from the practice followed in science 
books in general is the effort made in different 
sections to discuss political ideologies in relation 
to fisheries development. 

Special Ichthyology is a valuable treatise 
on the, fish and fisheries of U.S.S.R. presented in 
a handy volume. It is a welcome addition to 
the literature on Ichthyology, but one is likely 
to feel the ra,ther limited utility of the book as 
a reference on the classification of fishes because 
of the importance given to the coilimercial 
aspects of fishes in a discussion on systematics. 

C. T. Samuel. 


Inorganic Complexes. By Chr. Klixbull Jorgen- 
sen. (Academic Press, London) , 1963. Pp. 220. 
Price 42 sh. 

One of the foremost men in the field of 
Inorganic Complexes, Dr*. JOrgensen, is thinking 
aloud and thinking very fast. He takes the 
reader along the frontiers of this colourful field 
and this panoramic vision quite often carries 
him away and he liberally strews ideas and 
suggestions (fascinating especially when on 
central inert gas atoms), criticisms (many) and 
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predictions (quite a few) . The book is certainly 
worth two guineas to any inorganic chemist. 
The co-ordinated character of the book is 
brought out in the index, which is in three 
parts : a brief section subtitled ‘General Sub- 
jects’, and two comprehensive lists entitled 
‘Central Atoms’ and ‘Ligands’. The bibliography 
has about 1,200 references, half of which is 
material published after 1960. 

Except for the introduction and general con- 
clusions, the other eight chapters are based on 
the type and nature of the ligands involved 
around various central atoms : they being divided 
into the ligands, H^O, OH', O"; F', Cl', Br', T; 
H ; 0 ; amino-acid and NO ; S ; the miscellaneous! 
low electronegativity ligands (e.g., H, P, As, 
etc.); and intermetallic bonding and co-operative 
effects. Much of the factual outlook of the book 
is on spectroscopic data of the complexes, and 
for the theoretical views- constant references are 
made to his earlier book Orbitals in Atoms and 
Molecules (Academic Press, 1962). 

There are, unfortunately, many mistakes of 
language which is pardonable in an author tO' 
whom English is a foreign-tongue. These how- 
ever, add force, if not grammar and idiom, to 
the expression of ideas. 

G. B, 


A Monograph on Lac. Editors : B. Mukho- 
padhyay and M. S, Muthana. (Published by 
Indian Lac Research Institute, Namkum, 
Ranchi, Bihar, India), 1962.- Pp. 378, Price 
not given. 

The Lac Research Institute in Namkum near 
Ranchi, India, ever since its establishment 
nearly forty years ago, has been doing consi- 
derable research work on lac, especially on the 
entomological and chemical sides. In recent 
years the Institute’s activities have expanded 
to include all major aspects of lac research. The 
monograph under review brings together the 
accumulated knowledge gained by the workers 
in the various fields of lac research and presents 
the same in a useful and readable form. 

Lac is perhaps the only resin of animal origin, 
being aet-ually the secretion of the tiny insect 
Laccifer lacca Kerr. The most common host 
plants on which the insect subsists and produces 
lac are palas, kusum, her and khair. Successful 
cultivation of lac demands a thorough knowledge 
not only of the insect, its bionomics, life-cycle, 
etc., but also of the numerous host plants, their 
ecology, incidence to pests, diseases and other 
pathological factors. 

Lac cultivation in India is an age-old practice, 


r Current 

L 5?cie7ice 

and even now it forms a^ major factor in the 
livelihood of a considerable population in the 
central and eastern states of the country. India 
produces nearly 70% of the world output of lac. 

The monograph in the first few chapters 
describes the lac host plants, the lac insect, its 
bionomics and its life-cycle, the insect pests of 
the host plants and the predators of the lac 
insect, their control and eradication. Then comes 
the chapter on lac cultivation with special 
reference to improved methods practised in 
India. Then there are chapters on chemistry 
and technology of lac, lac resin, lac wax, their 
testing and grading, and their applications in 
various .arts and crafts. The last two chapters 
are devoted to marketing and trade illustrated 
with statistical graphs, tables of imports, exports 
and prices, etc. Methods of sampling and test- 
ing are given as an appendix. 

The chapters have been written by diifeient 
authors who have been directly or indirectly 
connected with the Institute, but with special 
experience in the subjects of their choice. The 
editors have taken care to avoid repetitions as 
far as possible. The monograph is profusely 
illustrated and the information contained in it 
will no doubt be of usei to all those who are 
interested in lac and its applications in science 
and industry. 

The binding and get-up (a,s also the cover 
picture) might have been better, but probably 
they have been chosen to suit the moderate 
price which, however, has not been mentioned 
in the publication. 

• • A, S. G. 


Books Received 

Vapour Pressure of the Elements. By A. N. 
Nesmeyanov. Translated and Edited by J. 1. 
Carasso. (Infsearch Ltd., 207, Brondesbury 
Park, London N.W. 2 ; Distributors oustide 
U.S.A. by : Cleaver Hume Press, 10-15 St. 
Martin Street, London W.C. 2), Pp. vi -1-469. 
Price not given. 

An Introduction to Crystal Chemistry (2nd 
Edition). By R. C. Evans. (Cambridge Uni- 
versity Press, London N.W. 1), 1963. Pp. xii-h 
410. Price 52 sh. 6 d. 

A Monograph on Lac. Edited by B. Mukho- 
, padhyay and M. S. Muthana. (Indian Lac 
Research Institute, Namkum, Ranchi, Bihar), 
Pp. 378. Price not given. 

Physical Methods in Organic Chemistry. Edited 
by J. C. P. Schwarz. (Oliver and Boyd, 
Tweddle Court, 14 High Street, Edinburgh-1), 
1964. Pp. xi + 350. Price 50 sh. 
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Theoretical and Experimental Biology (Vol. 3) 
— Patterns in the Balance of Nature and. 
Related Problems in Qualitative Ecology. 
By C. B. Williams. (Academic Press, Inc., 
London W. 1), 1964. Pp. vii + 324. Price 60 sh. 

Quantum Field Theory and the M anybody 
Problem. By T. D. Schultz. (Gordon and 
Breach, Science Publishers, 150 Fifth Avenue, 
New York), 1964. Pp. viii + 150. Price Paper- 
back 3-95, Clothbound $6.95. 

Electrons, Atoms, Metals and Alloys (3rd 
revised Edn.). By W. H. Rothery, 1963. 
Pp. 387. Prire $ 2.25. Dover. 


Thermodynamics and Fluid Mechanics Division 
for Mechanical Engineers (Vol. 11) Experi- 
ment Fluid Mechanics. By P. Bradshaw. 
General Editor J. H. Horlock. (Pergamon 
Press, Headington Hill Hall, Oxford), Pp. 
xii + 210. Price 20 sh. 

Principles of Mechanics Simply Explained. By 
M. Mott-Smith, 1963. Pp. x + 171. Price $ 1.00. 
Dover. 

The Atomic Nucleus. By M. Korsunsky, 1963. 

Pp. 412. Price $ 2.00. Dover. 

Treatise on Light. By C. Huygens, 1963. 

Pp. xii + 128. Price $1.35. Dover. 

Electric 'Waves. By H. Hertz, 1963. Pp. xv 
278. Price $ 1.75. Dover. 
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Inverse Compton Effect as a Possible Cause for 

Solar-Flare X-Radiation 

The X-ray radiation of the Sun has been a 
subject of intense study in recent years and 
there are considerable data available on the 
radiation of both the quiet Sun (60> X > 5 A) 
and of solar flares (down to 0*01 A). The 
cause of the solar X-radiation is still obscure, but 
calculations have been made on the assumption 
that it is of thermal origin and may be caused 
by the recombination radiation, bremstiahlung, 
and radiation in selected lines of a very hot 
and optically thin plasma. However, the appli- 
cation of this theory to an analysis of the 
X-radiation of flat'es meets with some major 
difficulties, as for example unacceptably high 
temperatures and electron density to be assumed 
in the region of the flares. 

J. Shklovsky of the Department of Astronomy, 
University of Moscow, suggests that the inverse 
Compton effect miay be a probable cause for 
the X-radiation of solar flares. In Compton 
effect the X-i'ay photon colliding with an electron 
imparts part of its energy to the electron that 
is scattered in one direction, and itself reappears 
as a reduced quantum or softer photon in a 
different direction. Both energy and momentum 
are conserved in the process. In the inverse 
Compton effect it is envisaged that collisions 
between the relativistic electrons and photons 
result in the production of harder photons. 
Shklovsky supports his theory by deducing 
probable values for the energy of the relati- 
ristic electrons and their lifetime inside the 
region of tho solar flare and showing the possi- 


bility of such a process. It also explains the 
observed features of the flare X-radiation. 

These calculations also show that the area of 
a flare will be a powerful source of synchrotron 
emission in the submillimetre and far infra- 
red regions, which is worth-while testing. Fur- 
ther the inverse Compton effect may be a very 
efficient mechanism for the hard photon emission 
of some type of stars. — {Nature, 1964, 202, 275.) 

Laser Used in Atomic Absorption Spectroscopy 

Use of a superpower* laser for atomic absorp- 
tion spectroscopy was announced by Inter- 
national Telephone and Telegraph Corporation. 
Fort Wayne, Indiana. 

The new gigawatt pulse output laser is being 
used to evaporate materials for analysis of their 
composition. It is known, that the focused beam 
of the laser is capable of evaporating any known 
material. This allows atomic absorption spectro- 
scopy to be extended to the analysis of refractory 
materials which defy conventional means of 
evaporation. 

In operation, a hollow-cathode lamp generates 
the spectral lines of the element that it is 
desired to detect and measui'e. This light 
shines into a spectrometer consisting of a prism 
and an image dissector that measures the 
intensity of the various spectral lines of the 
light. The laser beam is focused on a sample 
of the material under* analysis and evaporates 
a portion of it into the path of the light from 
the lamp. 

If the material under analysis contains the 
element being measured, its vapor will selectively 
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absorb the lamp's spectral lines and the extent 
of the effect will be registered by the spectro- 
meter. Atomic absorption spectroscopy can 
detect concentrations of one part psr million of 
certain elements. — (Jour. Frank. Insi., 1964, 
277, 288.) 

Signal Detection by Complex Spatial Filtering 

Development of sophisticated optical devices 
which not only ‘‘see” but “read” may be speeded 
up due to an advance in optical spatial filtering 
technology reported by the University of 
Michigan’s Institute of Science and Technology. 

A complex filter is one that utilizes both the 
phase and amplitude information in a certain 
distribution of light. To date it has been fairly 
simple to use the amplitude information, but 
in order to use the phase information, the con- 
struction of phase plates was needed. A 
technique which simultaneously produces the 
required phase information and records it on 
ordinary photographic film without the use of 
auxiliary phase filters has been developed. Thus 
it" is fairly easy to construct the required com- 
plex spatial filter for an arbitrary two- 
dimensional shape such as- a letter or number. 

In fact, with a simple modification, the pro- 
cessing system uses its own components to con- 
struct the required filter directly from the object 
to be recognized. It does not require a highly 
skilled operator. The device has the potential 
of detecting entire words or sentences from a 
printed page which might be recorded on 
microfilm. Thus it may be possible to use it as 
a reading machine, a translation machine, or for 
data reduction. 

A strong feature of the technique employed in 
the experimental model is that no scanning is 
necessary. Therefore a word or object to be 
identified can be detected independently of its 
position on the printed page. The experimental 
device consists of a conventional coherent optical 
processing system, plus a modified arrangement 
of interferometers and a gas laser light source. 
— (Jour. Frank. Inst., 1964, 277, 288.) 

The Electron Microscope in Biology: EM 6 B 

The remarkable improvement in recent years 
in the sectioning and selective staining of 
biological material for electron microscopy has 
called for a further' improvement in resolving 
power. A recent AEI (Associated Electronic 


Industries) development to meet this growing 
need is the EM 6 B, a high-resolution biological 
microscope. 

The optical design of the EM 6 B is based on 
a new objective lens of short focal length 
(0*18 cm.) which has lowered to 2*2 A the 
limit set to resolving power* by diffraction and 
spherical aberration. A range of magnification 
1000 X to 250,000 X, without change of pole 
pieces, is provided and magnification is selected 
by a single graduated control, the focus remain- 
ing substantially constant throughout. Point-to- 
point resolution of better than 5 A has been 
consistently achieved on evaporated metal par- 
ticles. This is a notable improvement over the 
100 A obtained with the EM 2 seventeen years 
ago. The ultimate limit of the power of the 
electron microscope believed to be in the region 
of one Angstrom unit, now seems much nearer, 
but will the last few Angstroms prove to be 
the most difficult? — (AEI Engineering, 1964, 4, 
No. 1.) 

Use of a Microphotometer for Accurate 

Wavelength Measurement 

In the measurement of spectral line profiles 
and shifts it often becomes necessary to measure 
separation of lines in a spectrum photograph 
with an accuracy to 0-001 mm. over a distance 
of 3 mm. As the profiles of the lines are asym- 
metrical the measurements cannot be made in 
the usual way with a travelling microscope, and 
very often a microphotometer has to be used. 
Even here experience shows that a conventional 
micropbotometer will not be suitable for such 
accurate measurements. 

A. D. Petford and G. Smith of the Oxford Uni- 
versity Observatory describe a method of achiev- 
ing the desired accuracy by incorporating a 
Ferranti moire fringe device into the instrument. 
Calibration marks, derived from the moire 
fringes produced when a grating rigidly attached 
to the microphotometer plate carriage passed 
across the face of a fixed grating, were recorded 
on the microphotometer chart. Using gratings 
of spacing 0*004 mm,, and a simple phototran- 
sistor detecting system it was found possible to 
measure distances of up to 5 cm. on photographic 
plates with an accuracy to 0*001 mm,, in terms 
of these calibration marks. — (J. Sci. Insts., 1964, 
41, 242.) 
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RAMAN-EFFECT SYMPOSIUM AT FREUDENSTADT : I 


1. Introduction 

TNVESTIGATORS keenly interested in Raman 
spectroscopy, both in its theoretical and 
practical aspects, are aotive at various centres' 
in Germany and have been responsible for 
highly significant contributions to the subject. 
In the years 1955 and 1958, colloquia were 
held at the Technische Hochschule in Stuttgart 
to enable them to come together for useful 
discussions on their work. In the current year, 
the initiative for calling a Conference on a larger 
scale was taken by Professor Brandmuller at 
Bamberg and by Professor Goubeau at Stuttgart. 
A meeting was arranged from the 10th to the 
13th of March 1964 and was held at Freuden- 
stadt in the Black Forest region. Twenty-eight 
contributions figured on the programme. The 
majority of them were by German authors, but 
there were also some from other countries, 
notably Holland and France. The following has 
been prepared from the report of the Conference 
sent out from Stuttgart by Professor Goubeau ; 
We begin with a brief report of a lecture by 
Di\ H. Haken from Stuttgart. 

2. Lasers and the Raman Effect 
The laser (light amplification by stimulated 
emission of radiation) is a development of the 
maser principle (maser = microwave amplifica- 
tion by stimulated emission of radiation) to the 
optical region. The essential parts of a maser 
are a total space resonator in which standing 
electromagnetic waves with discrete frequencies 
could be built up and an active material. This 
active material consists of atoms or molecules 
which can be brought to an excited state by 
means of a pumping process. By induced 
emission is built up a coherent electromagnetic 
field. While in the maser, at least in simple 
cases, only a single- oscillation frequency can 
be built up: within the line breadth of an atomic 
transition, in the case of the laser, on account 
of the small wavelength.s compared to the dimen- 
sions of the whole- space, there are many 
oscillations within a line breadth. Schawlow and 
Townes, therefore, suggested the method of 
further selecting the frequencies by the use of 
a Fabry-Perot arrangement. Thereby only 
oscillations which practically follow the axial 
direction have a great chance to be intensified. 

The condition for the building up of a laser 
oscillation can be deduced as follows : The 
number of inducively emitted photons per second 
must be greater or equal to the number of 
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photons which leave the laser per second. The 
number per second of inducively emitted photons 
is proportional to the difference between the 
filling numbers of the two atomic levels 
and proportional to the number of the already 
existing photons, inversely proportional to the 
lifetime r of the atom and inversely propor- 
tional to the number of oscillations which can 
at all be emitted within the line-width A^. 

If we denote the lifetime of the concerned 
oscillation form in the cavity as T, and 
n the number of photons, then we should have 
the following inequality to hold : 


AN 1 

V r8Trp^/\v ^ ^ T ^ 


( 1 ) 


from which the number of photons is deduced. 

The selection of materials for the laser is 
determined, above all, by this inequality, which 
Inecessitates a small line-width of the optical 
transition. Examples of solids are the rare- 
earths, chromium and uranium, those which 
•contain perturbation positions, for example, 
calcium fluoride, calcium tungstate, and also 
neodymium glasses, and chelates. 

In order to fill up the upper levels, atoms 
are required with 3 or 4i levels. In the case 
of 4-level-laser, for example, the electron 
through external light excitation is lifted from 
the ground state to the highest state 4, it falls 
then to state 3, from there under emission of laser 
light to level 2, and finally it recombines again 
with the ground state. Another example of 
pumping process is constituted by gases in which 
also laser transitions are found, as for example, 
the mixture helium-neon. The helium carries 
here through collisions of the second kind, its 
excitation energy to the neon which then sends 
out the laser light. Further examples for gases 
of laser activity are the noble gases. 

A very interesting type of lasers is the 
semiconducting diode, as for example, gallium- 
arsenic, Through suitable means the energy 
bands are so bent that on the one side the 
electi’ons are in the conduction band, while on 
the other side the corresponding holes are found 
in the valence band. On the introduction of 
an electric field, the electrons are carried into 
the region of the holes, and there they can 
recombine only radiatively. With a sufficiently 
high inversion density of electrons and holes 
an avalanche of light can build up. 

Finally, we have to briefly touch upon the tech- 
nique of the giant impulse of Hellwarth whicli 
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enables production of very strong laser' lights, of 
about 50 megawatts. For this we have to con- 
sider the laser process a little more closely. By 
the switching on of the exciting lamp through 
which the electrons are shifted to the excited 
level we get in time the inversion. If the inver- 
sion an is so great that the laser condition is 
fulfilled, the process of sending out laser light 
sets in. With a rotating mirror or with a Kerr 
cell one can attain the lifetime T of a laser 
wave reduced arbitrarily to any low value. If 
then the lifetime is made small, the laser acti- 
vity can take place at a much higher inversion 
as per formula (1). If a mirror is now intro- 
duced so that the lifetime is suddenly made 
long then a light avalanche with appreciably 
higher intensity can start on account of the 
appreciably higher inversion. 

Finally the special properties of laser light are 
briefly sketched : 

(1) Highly directional, 

(2) monochromatic, 

(3) high intensity within the line breadth, 

(4) spatial coherence, 

(5) coherence in time. 

In the second part of the lecture the problem 
of induced Raman effect was taken up. If one 
irradiates a Raman- active material with a high 
laser impulse, then the Stokes, and even by low 
temperatures, the anti-Stokes lines could be 
observed. The Stokes lines appear only after 
going beyond a certain threshold value for the 
primary impulse, the anti-Stokes lines require 
then no further threshold value. The anti- 
Stokes light is produced in a very thin cone 
around the primary ray. 

Then follows the description of the theory of 
Garmirer, Pandarese and Townes, in which the 
process is handled classically. In this, it is 
assumed that the polarisability of a molecule 
still depends on a molecular oscillation co-ordi- 
natel In the equation for this molecular oscilla- 
tion co-ordinate there arises a field term on the 
switching on of a high-frequency electric field, 
which depends quadratically on the applied 
field strength. ' Assuming in self-consistent 
manner that light consists of primary light. 
Stokes and anti-Stokes light we obtain, on 
account of non-linearity, a component for the 
restoring force which is in resonance with mole- 
cular oscillation. Through the oscillating dipole 
moment caused by the molecular oscillation, 
radiation will again be sent out. 

In a more detailed discussion about the 
increase in intensity of the Stokes arid anti- 
Stokes Tines it is found that the anti-Stokes line 
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can be sent out only in a very thin cone of a 
definite aperture around the primary ray. One 
obtains further a calculation of the threshold 
condition. Finally, K. Grob has given a quantum 
theoretical treatment of the induced Raman 
emission. This rests on a generalised adiabatic 
approximation foi' the nuclear and electronic 
oscillations. It leads to a law of non-linear 
equations for electron and nuclear oscillations 
which are coupled to. the light field. An itera- 
tive solution leads, under further special studies, 
just to the classical derivations of the authors 
referred to above. There are also other interest- 
ing generalisations. 

The Stimulated Raman Effect in NitrohenzeJie 
was reported on by Mme. Rivoire and Mr. R. 
Dupeyrat from Reims in France. It was excited 
with line X 6943 A in a laser ‘‘giant-pulse". They 
obtained the lines corresponding to cr^= 1345 cm.~i 
and 2690 cm.-"^ in stimulated emission, and 

many other Raman lines with fainter intensities. 
The lines and 2cr^ show a threshold, above 
which their measured intensities were 12% and 
4% respectively, in comparison with the inten- 
sity of the line 6943 A. These lines were obtained 
only in the direction ‘of the rays of the laser. 
In contrast, the anti-Stokes line cTj = — 1345 cm.“i 
came out with very weak intensity in an angle 
of about 3® with ai ray of the laser. These 
different types of results and their dependence 
off direction are handled quantum-theoretically. 
Finally, the measurement of the line-widths of 

and performed with a Fabry-Perot inter- 
ferometer, showed that these lines are narrower 
than 0*14cm.-i^ 

3. The Resonance Raman Effect 

The theoretical aspects of this subject were 
dealt with by J. Behringer of Eichstatt. As 
the exciting frequency approaches the character- 
istic frequency of the electrons, the rise in inten- 
sity of the Raman spectra of multi-atomic 
molecules is not the same for all the frequencies. 
Although in many molecules the maximal rise 
of intensity was found to be due to the total 
symmetry of the vibration band, still there are 
caises where this is not so. To elucidate this 
finding, the theory which was developed till now 
for only diatomic molecules in semi-claissical way 
for resonance Raman effect will now be general- 
ised to causes of polyatomic molecules. Fcr 
simplification, the nuclear displacements from 
the equilibrium position, those of the ground 
state of the electrons, and also the first excita- 
tion state in question, will be assumed to bo 
subjected to a harmonic force law. The equili- 
brium configuration of the nucleus in the ground 
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cyana, ethylene relative to the line 1382 cm.’i of 
naphthalene. 

The question has been discussed of the 
influence of the pressure of tablet pressing on 
the intensity of Raman lines, as well as the 
question whether an external or an internal 
standard should be used. It has also been 
shown, that in the case of increasing thickness 
of the tablets of the irradiated substances, it is 
possible to get a constant ratio of intensities of 
the exciting radiation (exciter plus Rayleigh 
radiation) and those of Raman lines, a ratio 
independent of the parameters of the apparatus 
and of the way the sample has been got up. 
There remains the question open whether in 
this way the relation of Rayleigh to Rani an 
intensities and thereby an absolute measure of 
the variation of polarisability, can be obtained. 

Raman Intensities of a few Inorganic Anions 
by E. Steger of Dresden ; By comparison of 
known data, it has been shown that one can 
obtain from scattering coefficients obtained in 
aqueous solutions the polarizability of the line 
= 935 cm.'t of ClQ.f under simplified correc- 
tion, without the use of polarised irradiation. 
From existing values, we get complete syste- 
matic table of derivations of Binding-polarisa- 
bility (in A^) of XO^ anion as : 

P 0-94 S 1-35 Cl ] 

As 1*44 Se 1*96 Br V l-73-2-74% 

' ) 

The polarisability of C = N- bond rises almost 
to double the value on going over from ion CN’ 
to SCN-*; the strengthening of the CN- frequen- 
cies is, therefore, by the enhanced anisotropy, 
specially due to this effect. The exact calculation 
requires still more accurate measurements of 
the degree of depolarisation (they were obtained 
photographically by the use of Wollaston prism). 
Further' more, the coefficients of transformation 
in normal co-ordinates should be correct to 2 
decimal places. It is only in special cases that, 
at present, the Raman-intensity measurements 
can be judged as to their' accuracy. 

Intensity Measurements of Raman Lines in 
Mixtures of PSCLj with Tetrahalogenides of 
Elements of the IVth Group by H. Gerding and 
C. C. Smitskamp, of Amsterdam : The results of 
investigations on mixtures of POCI 3 with tetra- 
halogenides were reported. 

We found for the P-O-valence frequency the 
following wave-numbers (in cm.^*!) : 

POCI 3 (pure) 1295 ; (in CCI 4 ) 1300 ; (with 

SiCl^’) 1301 ; with (GeCl^) 1301 ; (with SnCl^ 

Mol. ratio 1:2) 1299 ; and with SnCl 4 Mol. 
; 1 in melt) 1210-1260. 
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For such mixtures of PSCI 3 with tetrahaloge- 
nides of the IVth group, we found only very little 
displacements of the frequencies 540 and 740 cm""*- 
fi'om their values for pure PSCI 3 . 

A method has been reported for the determi- 
nation of the comparison curve for the relation 
between intensity and registered deflection in 
a Hilger-Raman spectrometer and also thereby 
determining intensities of Raman lines. 

In mixtures of PSCI 3 and CCl^ we found an 
extraordinary behaviour of the intensity ratios 
for the lines of PSCI 3 as also for those of CCI 4 
at the following concentrations : 

25 Mol. % and 50-60 Mol. % PSCI 3 . 

By distilling these solutions nothing particular 
was obtained. With mixtur'es of PSCL, with 
GeCl 4 we found also an unusual intensity ratio 
at 25-33 Mol. % PSCl^ and 50 to 60 Mol. % 
PSCI 3 ; there was nothing particular to notice 
in the distillation. In the mixtures of PSCI 3 
with SiCl^ we found extreme values of intensity 
ratios by about 30 to 35 at 50 Mol. % PSCI 3 . 
There we obtained, at near'ly constant tempera- 
ture (86-5® C.), a principal fraction in the distil- 
lation with 35% PSCI 3 and 65% SiCl^ in the 
distillate. Finally, we found in mixtures of SnCl^ 
with PSCh. for intensity ratios extremal values at 
25-33, 56-CO and 80-90 Mol. % PSCI 3 . Here, too, 
appeared a, nearly constant boiling fraction at 
117-7-ll8*5° C. which contained 57 Mol. % PSCI 3 . 
Such compostions are found also in mixtures 
of PS (CjjH^)^ with SnCl 4 , about which Prof. 
Jellinek had mentioned, under reservations, that 
under high frequency titration extremal values 
are found. The extremal values found by us 
would lead- us to suspect an interaction in the 
solution. 

Measurements of Polarisation and Intensity of 
Raman Lines in Solutions, by R. Mecke and 
E. Seitz in Freiburg. In solution systems of 
tetrachloride of carbon in benzene, chlorobenzene 
and benzonitrile, very careful investigations 
have been made to find out to what extent the 
polarisation measurements are dependent on the 
concentration of the solutions and influence of 
the apparatus, of the vessel, the course of the 
rays, etc. It was found that there was no 
influence of the solvent in the whole range of 
solution till the pure liquid, stage, based on, 
careful measurements. The corrections suggested 
by Rank, Bernstein, Allen, etc., were checked, 
especially that referring to refractive indices. 
Here too there was good agreement. These 
substances can therefore be used as internal 
standards for calibrating polarisation measure- 
ments, 
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MINERAL NUTRITION AND NITROGEN FIXATION IN GROUNDNUT 
S. GOPALAKRISHNAN, P. N. RAJU and N. HAJAGOPALAN 
University Botany Laboratory, Madras-^ 


^HE eflects of several mineral elements known 
to influence nodule formation and nitrogen 
lixation by legumes and their associated rhizobia 
have been described by Hallsworth.i The 
stimulation of symbiosis by small amounts of 
combined nitrogen and decreases in fixation 
with increasing rates of fei'tilizer nitrogen have 
been described.^i-i The inhibitory effects of 
combined nitrogen on symbiosis were ascribed 
to the effects on the structure of nodules, ^ to 
reduction in cellular sugar content, « to the tying 
up of the plant carbohydrate by the added 
nitrogen and the consequent reduction in the 
rhizosphere excretion of bacterial infection 
factors'^ or to internal effects deriving from a 
high level of nitrogen in the plant. « 

Stimulation of symbiosis by small amounts 
of combined nitrogen has been ascribed to 
increased growth of roots, the formation of 
more infection sites as well as haemoglobin in 
root nodules'^ while the symbiotic response to 
combined nitrogen appeared to be influenced by 
the time of its application during plant growth 
and the season, the pH of the medium’^^"^^ and 
growth tempcraturesd2“i''i 


nitrogen as NO-^/acre) in field plots. Deficiency 
symptoms due to lack of Mg were also com- 
monly observed along with those due to nitrogen. 
Pale yellow chlorosis, red stems and reduced 
plant growth characterized N-deficiency and 
marked interveinal chlorosis of the foliage was 
observed in the absence of Mg.^^ Fe-deficiency 
led to very stunted growth and chlorosis and 
drying up and dropping of older leaves.i^'^s 
Mg and Fe may, however, influence the com- 
petitive uptake of molecular and combined 
nhrogen by the nodulated legume since Mg- 
deficiency reduces carbohydrate production, 
leads to smaller protein content and small size 
of nodules^ and cytological abnormalities in 
rhizobia, while Fe-deficiency results in 
decreased protein synthesis.^S'i^ 

This communication, therefore, describes some 
effects due to No, Mg and Fe on N-fixation and 
haemoglobin content of root nodules of Arachis 
hypogeea. Using an effective Rhizobium (R4), 
from the same host, the symbiotic response to 
added nitrate nitrogen (as NaN 03 ) at zero, low 
(25 ppm) and high (150 ppm) applications 



FIG. 1 a. The influence of magnesium nutrition at nil, low and high levels of nitrate nitrogen 


on htemoglolnn content of nodules. 

Application of fertilizer nitrogen at high 
levels (1201b. nitrogen as N 03 /acre) to Arachis 
hypogeea have shown no significant yield 
responses than were obtained at low levels (30 lb. 


were compared in sterilized sand cultures at 
Treatment levels of Mg (0, 6, 12, 24, 46 and 
96 ppm as MgS 04 . 7 Ho 0 ) and Fe (0, 5, 10, 25, 
50 and 100 p.p.m. as FeSO^.THoO). 
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As shown in Fig. 1 a, the hemoglobin content 
of root nodules increase at low levels of applied 
nitrate nitrogen (25 ppm) compared to those 
that did not receive nitrate. Although the 
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haemoglobin content of nodules even at ISOp.pm. 
of added nitrogen were comparable to those 
obtained with low nitrogen (25 ppm), this was 
so only at the threshold levels of application 



Fig. 1 The influence of magnesium nutrition at nil, low and high levels of nitrate nitrogen 
on nitrogen fixation. 



FIG. 2 a. The influence of iron nutrition at nil, low and high levels of nitrate nitrogen on 
hxmoglobin content of nodules,. 
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WATER vapour IN THE ATMOSPHERE OVER INDIA NEAR THE GROUND 

K. RAGHAVAN 
■ Meteorological Office, Poona 


Introduction 

l^ATER vapour in the atmosphere plays a 
vital role in the life and activities of man. 
In selecting sites for sanatoria water vapour is 
one of the important factors invariably consi- 
dered. Recent investigations have shown that 
there is an intimate relation between the inci- 
dence of respiratory diseases and water-vapour 
content of the air. In selecting sites for the 
storage of food grains and other commodities, 
for the storage of explosives, and for the estab- 
lishment of industries like rubber, cotton, films, 
etc., water vapour in the atmosphere is a major 
factor which is taken into account. In the 
design of almost all impor'tant electrical equip- 
ment water-vapour content plays a significant 
part. Whether electrical or mechanical all 
equipment nearly breaks down when frost forms 
out of the water vapour present in the air 
trapped in it. 

On this important constituent of the lower 
levels of the atmosphere there does not seem 
to have been made so far any detailed study 
for the Indian -r-egicn. An attempt in this 
direction is made in this paper. 

Data 

The actual amount of water vapour present 
in the air is generally expressed in grams 
per cubic metre of air. This is not measured in 
India and therefore it is computed from the 
formula 

graras/cubic metre 

where e is vapour pressure in millibars and t 
IS dry bulb temperature in ° F. The norn'als 
of dry bulb temperature and vapour pres.sure 
for a number of stations are readily available 
in the publication Climatological Tables of 
Observatories in India, These refer to obser- 
vations taken at a height of about 4 feet above 
ground. The data appearing in this publica+ion 
are restricted to two principal synoptic hours — 
0800 and 1700 hours I.S.T. To get a compre- 
hensive idea about the diurnal variation of water 
vapour, at least 6-hourly observations of dry 
bulb temperature and vapour pressure may be 
required. In the absence of these, the available 
data for--0aoa~and 17.00 I.S.T. have been made 
use of to compute the normal amount of. water 
vapour for these two hours for all the stations 
appearing in the above-mentioned publication. . 

Seasonal Variations 

For the country ixi gener'al vrater vapour in 
the air is a minimum in winter when conti- 


nental air prevails over most parts of the 
country. In the hot weather season water 
vapour shows a general increase. Moreover its 
distribution in certain regions significantly differs 
from that during the winter season. In 1he 
monsoon season water vapour is maximum all 
over the country. After the withdrawal of the 
monsoon, the water vapour rapidly decreases. 
To understand the seasonal characteristics of 
water-vapour content in the air, the isolines of 
water vapour for the typical months of the 
four seasons are presented for 1700 I.S.T. 
(1130 G.M.T.). 

In the winter and monsoon seasons there is 
practically no difference in the amount of water 
vapour at 0800 and 1700 I.S.T. The differences 
between these two hours in the other seasons 
are significant in certain regions ; these are 
pointed out during the course of the discussion. 

Winter Season (December to February). — In 
this season the lowest amount of water vapour 
is observed over Kashmir. Its higher' elevation 
and the prevailing continental air seem to 
contribute to the dryness. At lower, heights in 
the Kashmir valleys water vapour is about 
Towards north where the general 
terrain increases in altitude, water vapour 
decreases to about 2 gm./m.*^ 

Elsewhere in the country water vapour 
generally increases with decreasing latitude. 
This suggests that the continental air picks up 
moisture on its way from the higher to the 
lower latitudes. This is a feature observed 
even along the coastal regions. Maximum 
amount of water vapour 18 gm./m.'* occurs in 
the southernmost coast south of 12° N. 

Within a narrow belt of about 100 km. wide 
all along the coast except in the Madras State, 
water vapour rapidly increases towards the sea. 
The increase is about 6 to 8 gm. in the west 
coast and 4 to 6 gm. elsewhere within the 100 km. 
belt. Probably this is due to diffusion of water 
vapoui' from the lower levels of the oceanic 
atmosphere rich in water vapour. 

In the Madras State also there is a definite 
increase of water vapour towards the Bay of 
Bengal but it is less m.arked and extends over' 
a wider area covering the entire State. The 
increase of' water vapour in this region is only 
of the order of 3 gm. per 100 km. towards the 
sea. This can be understood from the fact that 
in this region the seasonal winds are from the 
north-east coming across the Bay of Bengal and 
they bring moisture and rain far inland. The 
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15 to 16 gm./m.^ To the north of Phalodi also 
water vapour decreases and it reaches a 
minimum of 10 to 12 gm./m.-^ over» the higher 
regions of Kashmir, 

It may bei pointed out that this is the only 
season when the east coast north of latitude 
15° N. does not indicate a decrease of water 
vapour towards inland. In this part of the 
country much of rainfall in the monsoon season 
is caused by low pressur'e systems that move 
westwards from the north Bay of Bengal. 
Mainly due to this the air in the lower levels 
of the atmosphere in the inland is as much rich 
in water vapour* as at the coastal regions. The 
distribution of water vapour for July which 
represents the monsoon season is given in Fig. 3. 



Fig. 3. Mean monthly amount of water vapour (grams 
per cubic metre of air} in July at 1 700 brs. I.S.T. 

Post-’Monsoon Season (October and Novem- 
ber ). — ^By the first week of October-, the south- 
west monsoon withdraws from most parts of the 
country. Thereafter, with the ’ advance of the 
retreating monsoon season, the region of moist 
air flow over the country progressively recedes 
to lower latitudes. The water-vapour content 
in the air decreases by 6 to 8 gm./m.^ wherever 
the continental air prevails except in the coastal 
I'egions. 

In this season the driest region is Kashmir 
with water vapour not more than 4 to 6 gm./m.'> 
Towards Assam and the coastal regions water 
vapour increases from Kashmir. Over Rajasthan 
and the adjacent parts of Cutch-Kathiawar it 
increases to 8 to 10 gm./m.-* In the foi-enocns 
at 0800 I.S.T., however, water vapour in these 
regions considerably increases and reaches a 
value of about 10 to 16 gm./m.^ 

ClQse to tbo sea, water vapour is a maximum, 
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about 20 gm./m.'' The increase of water vapour 
from the inland towards the coast is most conspi- 
cuous from a distance of about 100 km. except 
in the Madras State. In this State the north- 
easterlies bring in moisture and rain far inland. 
The rate of increase of water vapour in the 
Madras State is only 2 gm. whereas it is about 
6 gm. per 100 km. elsewhere in the coastal belt. 
The distribution of water vapour for the typical 
month of October is shown in Fig. 4. 



Fig. 4. Mean monthly amount of water vapour (giams 
per cubic metre of air) in Octol^er at 1700 hrs. I.S.T. 

Mean Annual Amount of Water Vapoui^ 

This is the average of the normal monthly 
amount of water vapour and is given in Fig. 5 
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for the hour 1700 I.S.T. At 0800 I.S.T. water stations except those in Kashmir where the 
vapour is practically the same as at 1700 I.S.T. general terrain itself is hilly. This is because 
excc])t in Rajasthan and its adjoining areas the water- vapour content of the air at hill 
where at 080() I.S.T. water vapour is about 2 to stations is normally far less than that at the 
3 gni. more than that at 1700 I.S.T. low-level stations in the neighbourhood. More- 

From Fig. 5 it can be seen that water vapour over, the diurnal variations of water vapour at 
is a minimum, about 6 to 8 gm./m.-^ in the hill stations, so far as can be seen from the 
elevated regions of Kashmir. In the plains the 0800 and 1700 I.S.T. observations, seem to exhibit 
driest region wdlh w.ater vapour nearly 9 gm./m.» peculiar features which to a large extent may 
extends from Kashmir to the interior of Cutch- be depending upon their orography. To under- 
Katliiawar and from west Rajasthan to west stand these, a more detailed study is required. 
Madliya Pradesh. To the south of Indore this For the present, therefore, in Table I are given 
dry region extends close to Sholapur in Maha- for ready reference the normals of monthly and 
rashtra, annual amounts of water vapour at selected 

Toward.s Assam and coastal regions water popular hill stations. 
vai;)OiU' increases from this dry region. The From Table I it can be seen that maximum 
increa.se is remarkably large within a narrow water vapour is observed at all the stations in 
bell of about 100 km. from the coastal boundary, the monsoon season and a minimum in winter 
Close to the coast, there are three distinct season. Almost throughout the year there is a 
regions where the water vapour is a maximum, general tendency for water vapour in the after- 
about 20 gm./m.-' One is at the south-west coast nooijs (1700 I.S.T.) to be more than that in the 

Table I 

Mear. monthly and annual anwnnis of water vapour {grams per cubic metre of air) at selected 

hill stations 


Station 

1 loiglit 
above sea 
level 
(metres) 

Jan, 

Fol ). 

Mar. 

.‘\pr. 

May 

June 

Jaly 

Ang. 

Sep. 

Oct. 

Mov. 

Dec. Annual 

Pad invar hi 

107-) I 

7*4 

7*1 

7-0 

7*4 

9-7 

15-1 

10-8 

lG-3 

15-8 

16-3 

8-6 

7-6 

11*8 


U 

B-I 

7-1 

0*0 

G-3 

8-1 

14-9 

17-4 

17-1 

lO-l 

10*8 

8-8 

7-(> 

10*7 

Men:ani 

.. 1152 1 

11-5 

IPB 

12-2 

14*4 

15-2 

15-2 

14*8 

14-6 

14-5 

14*4 

13-0 

11-7 

13-6 


11 

IPO 

11-2 

12*0 

15-3 

10-8 

15-8 

15-5 

15-6 

15 -5 

14*1 

13-3 

11-2 

13-9 

Mm 

.. 1105 1 

P4 

4*7 

5-0 

0*2 

8-5 

14-1 

10-2 

15-4 

13-8 

8-4 

6-2 

4-9 

9-0 


n 

5-! 

5-0 

5-1 

5-0 

0-0 

15-2 

17-0 

15-9 

14-S 

8-2 

5-9 

5-5 

9-6 

Kalimpong 

.. 1200 1 

7*() 

8-1 

8-8 

10-8 

14-3 

17-0 

17-7 

17-5 

16-7 

13-2 

10-0 

8-2 

12*5 


ir 

7-5 

8*1 

8-4 

10-8 

15-1 

17-4 

10-3 

17*8 

10-9 

13-4 

9-6 

8-3 

12-6 

Malial jaleswar 

. , 1 382 1 

7-0 

0-2 

6*2 

7-4 

10- 1 

15-1) 

15-1 

14-0 

14-3 

11*9 

9*0 

7-0 

10-3 


11 

8-8 

8*3 

9-7 

12-7 

14- G 

IG-O 

15-1 

14-9 

15-2 

12-6 

9-4 

8*6 

12-2 

Sliillung 

.. KOO I 

(bO 

0-8 

0-0 

8-5 

12-3 

11*5 

15-3 

15-1 

14-3 

11-9 

9-1 

7-0 

10-7 


11 

7*8 

8-0 

7-0 

0-4 

13-0 

ir>-5 

15-5 

15*6 

16-1 

13-5 

10- G 

8*9 

11*8 


.. 2012 I 

3-8 

4-0 

4*0 

5-.-) 

7-3 

10-7 

U-2 

14*0 

12-1 

7-1 

4-4 

3-8 

7-7 


II 

4*8 

.0-8 

6-1 

0 0 

8-4 

12*5 

15-1 

15*1 

13-0 

8-() 

5-9 

4*9 

8*0 

Simla 

. . 2202 I 

3*1 

3-3 

3-5 

4-5 

0*1. 

0-5 

12-7 

12-7 

l)-0 

5-3 

3-2 

2-6 

0*4 


n 

3*8 

4-7 

4-3 

4-3 

0-5 

n-i 

14-1 

14-0 

1 1. * 1 

6-6 

4-1 

3*9 

7-4 

Oolacamand 

. . 2240 I 

5-7 

(M 

0-3 

7-0 

9-3 

10-0 

10-1 

9*9 

9-9 

9-5 

8-8 

G-S 

8-4 


11 

8-0 

7*8 

7-5 

9-8 

ll-l 

10-8 

10-0 

10*8 

10-8 

10-4 

9*8 

8-9 

0-7 

Mukteswar 

.. 2311 I 

3-3 

3*0 

4*1 

4-5 

0-5 

10*0 

12-7 

12-0 

10*8 

0-7 

3-9 

3-0 

6-8 


II 

4-0 

1*0 

4*5 

4-G 

8-3 

11-5 

13-0 

13-7 

n-s 

8-1 

5* 1 

4*1 

7*9 

Kodaikanal 

. . 2343 I 

5*0 

5-0 

5*0 

8-1 

8-0 

9-3 

9-5 

9-5 

9-5 

9-0 

9-0 

6*9 

8-2 


n 

8*5 

0*1 

8*0 

10-3 

11-2 

10-7 

1 )-5 

lO-O 

11-1 

10*5 

11-0 

8-9 

10*1 


AvVr.— l~-at0800 hrs. I.S.T, 
of Kathiawar'. Another one extends from about 
latitude 20** N. near Go.a to latitude 11° N. in 
the east coast. The third region is situated 
between Kakinada and Chandbali. These three 
regions hardly extend beyond 30 km. inland. 


Water Vapour at Hill Stations 

■ In the preceding discussion consideration was 
not given to the water vapour conditions at hill 


II— at 1700 hvs. I.S.T. 

forenoons (0800 I.S.T.). This is just contrary 
to what is generally observed at the plain 
stations. Normally one should expect a decrease 
of water vapour with increase in height. Some 
of the stations given in Table I, however, show 
higher water-vapour content in the atmosphere 
compared to those situated at a lower altitude. 
This is an important aspect to be borne in mind, 
while choosing hill stations in India, 
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LETTERS TO THE EDITOR 


ULTRASONIC ABSORPTION IN 

aqueous solutions of cadmium 

HALIDES 

Extensive measurements on absorption of ultra- 
sonic waves in aqueous solutions have been 
reported!’*^ at a fixed frequency. .Markham, 
Beyer and Lindsay-^ classified them into groups 
and drawn certain conclusions from such data. 
Measurements by Wilson and Leonard^ and 
Carstensen7 on the frequency dependence of 
absorption coefficient yielded relaxation fre- 
quencies in the case of aqueous solutions of 
some electrolytes. In the present investigation 
study of ultrasonic absorption in aqueous solu- 
tions of the three electrolytes cadmium chloride, 
cadmium bromide and cadmium iodide has 
been taken up. These salts are known for their 
anomalous behaviour in regard to the variation 
of velocity with concentration, and they are 
also known to form complexes in solution. 

The absorption in aqueous solutions is 
measured by using a. modified form of the pulse 
technique of Pellam and Galt.-*^ In this the 
transmitter is a pulse-modulated oscillator 
which_ supplies energy to the transmitting quartz 
crystal... The receiver’ is a similar type of quartz 
crystal of the same frequency. The output from 
the receiving crystal is amplified and detected 
by means of a receiver and the output pulse is 
displayed on an oscillograph. The distance 
between the transmitting and receiving crystals 
can be varied , and is read by means of the scale 
on a travelling microscope base on which the 
transmitting and receiving crystals are mounted. 
By means of an attenuator introduced into the 
circuit, which is graduated to read decibels, the 
length of the liquid column through .which the 
receiving crystal has to be moved in order to 
introduce attenuation of 1 db. and hence the 
absorption coefficient of the liquid under study 
can be determined. 

In the present investigation two pairs of 
crystals with fundamental frequencies of 
l-8Mc./sec. and 3 Mc./sec. are used and 
measurements of absorption in the frequency 
range of 3 Mc./sec. to 22 Mc./sec. are taken by 
exciting these crystals at their odd harmonics. 
The crystal holders are thinly waxed to avoid 
short-circuiting of the crystal. The accuracy 
of the measurements is ±5%, 


The aqueous solutions of the salts are prepared 
by dissolving weighed quantities of the electro- 
lyte in known amount of water. Absoiption coeffi- 
cients for each electrolyte at different concentra- 
tions have been measured. The measurements 
are repeated 2 or 3 times to ensure reliability 
of the measurements. The absorption coefficient 
for pure distilled water at 25° C. is measured in 
the frequency range of 16 Mc./sec. to 24 Mc./sec., 
and the value is found to be constant, 20 x 10"^^ 
nepers. sec.-/cm. Values of ct/f and a/p have 
been calculated at different concentrations for 
the electrolytes and these are plotted against 
frequency as shown in Figs. 1 to 3. The terripe- 
rature of the aqueous solutions is 25® C. with a 
fluctuation of ±0-2° C. 



FIG. 1. "Absorption in aqueous solutions of cadmium 
chloride. 



Fig. 2, Absorption in aqueous solutions of cadmium 
bromide. 

From a close study of the curves it can be 
qualitatively inferred that the cadmium halides 
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two relaxation frequencies, one in the 
lower frequency range and another in the higher 
frequency range. However, exact quantitative 
relatuais for relaxation frequencic.s could not 
hs e,slai)iir.iuHl for want of data relating to the 
ti'inperat ure variation of absorption at difTcrent 
fi'cqiuuicies, which c(»uld not be measured with 
!la‘ prest'ut e<iuipnu’nt. 



lb Ahsurpti«ni in acjut'evis solucion of cadmium 

i niidf. 


My tluinks an* due to Prof. B, Ramachandra 
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Siaentiru’ and Industrial Research, New Delhi, 
for the award of t\ Settlor Research fellowship- 
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B. rdiimt, J, R. and Galt, J. K., /our. CJiem. Phys., 
1940, 14, 008. ' ^ 


THE STABILITY OF COMPLEXES OF 
SILVER WITH THIOBASES 

Morgan and Burstall'^- prepared a number of 
complexes of silver with thiourea and ethylene 
thiourea and measured electrical conductivities 
of some of them in aqueous solution. From these 
measurements they concluded that in aqueous 
solution these complexes play the role of com- 
pound radicals. They also observed a low' solu- 
bility of these complexes in solution which 
indicated a considerable degree of association in 
solution. Fyfe- made an electrometric study of 
silver thiourea complex with a view to deter- 
mining its formation constant. In the present 
investigation the authors have, extended this 
study to silver* complexes of ethylene thiourea 
and phenylene thiourea. 

The e.m.f. measurements were carried out 
with a Precision Pye Potentiometer at 28° C. 
using a simple concentration cell 

Ag/0-1 M AgNO.y2 M-NH^NO^/AgNO^CCi) — 
Ligand (c^) /Ag. 

The solutions of silver nitrate and the ligands 
were prepared in dioxane-water mixture in the 
ratio 80 : 20. This was done to have a uniform 
basis for comparison of formation constants of 
Ag with different ligands. The choice was based 
on the solubility of phenylene thiourea which 
is vei'y sparingly soluble in water but dissolves 
in 80 : 20 dioxane mixture. 

The activity coefficient values were taken from 
Maclnnes*^ et al. and it was assumed that the 
activity coefficients of the silver complex were 
the same as for silver nitrate. In calculating the 
formation constants of the thiourea and ethylene 
thiourea complexes the molar ratio of the ligand 
to silver was taken as 3 : 1 as it was found that 
when equimolar solutions of thioui'ea or ethylene 
thiourea and silver nitrate are mixed a precipi- 
tate is formed which dissolves when the two are 
present in the ratio 3:1. In the case of the 
IDhcnylenc-thiourea complex it was found that 
3 : 1 molar ratio gave the best agreement 
between the formation constant values obtained 
with different concentrations of the ligand. 

The log K values are presented in Table I 
in which K = ( Ag L.^^) / ( Ag+) (L)<J where 
L = ligand. 

Table I 


Ligand 

Thiourea 

Ethylene thiourea 
Phenylene thiourea 


log K 

13*6 

11*5 

9*5 


These axe the mean of five values of log K 
for each ligand calculated from e.m,f. values 
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obtained with five different concentrations of 
the ligand. 

The log K values, which are a measure of the 
stability of the silver complexes with the thio- 
bases, show that the stability decreases in the 
order thiourea > ethylene thiourea > phenylene 
thiourea. This indicates that steric factors 
influence the stability of these complexes, the 
stability decreasing with an increase in the size 
of the ligand. In all these complexes the link- 
ing of the thiobase molecules with silver appears 
to be through the sulphur atom which is indi- 
cated by comparatively higher values of stability 
constant in comparison with that of the silver- 
ammonia complex in which the linking is 
through the nitrogen atom. Fyfe^ has shown 
with the help of overlap calculations that the 
higher stability of the metal-sulphur linkage is 
due to the low electron affinity of sulphur. 

In the case of silver-thiourea complex Fyfe- 
has suggested that the silver atom forms a 
trigonal planar grouping with the three sulphur 
atoms with a sp- silver hybrid. With ethylene- 
and phenylene-thiourea ligands, however, a 
trigonal pyramidal grouping appears to be more 
plausible because of steric considerations. This 
may perhaps explain the lower stability of 
their complexes with silver as compared to the 
thiourea complex since on wave mechanical 
considerations*'^ the bond strength in the trigonal 
pyramidal grouping is lower than that in the 
trigonal planar grouping. 

Department of Chemistry, S. N. Khodaskar. 

Marathwada University, D. D. Khanolkar. 

Aurangabad, March 28, 1964. 
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TETRAMETHYL AMMONIUM 
TETRACHLORO IRON (III) COMPLEX 

MArrz hexa-co-ordinated complexes of tiivalent 
iron are knowni both of spin-free and spin- 
paired types, e.g., [FeFc]-3 and [Fe(CN)g]-3 the 
former making use of 4s 4p3 4 d.y 2 bonding 
orbitals and the latter 4s 4p3. To prepare 
tetrahedral compound, a more readily pola- 
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risable ligand which makes a sexicovalent 
complex relatively less stable than a qua dri- 
covalent one and a symmetrical non-bonding 
shell which brings in the least perturbation to 
the preferred stereochemistry are the necessary 
prerequisites.- The ferric ion has a con- 
figuration and hence presents a symmetric haLf- 
filled non-bonding shell in case of spin-free 
complexes whilst the ferrous ion has an 
unsymmetric configuration and hence a 

regular tetrahedral arrangement should be less 
probable than an octahedral one. It is of 
interest therefore to study the chloro complexes 
of ferrous and ferric ions. Even though 
[FeCl 4 ]“'i ion is known- earlier, the compound 
tetramethyl ammonium tetrachloro iron (III), 
(CHg)^ NfFeCl^], does not seem to ha.ve been 
studied and reported in detail. 

Tetramethyl ammonium chloride (0*11 g.) and 
ferric chloride (0*16 g.) were dissolved sepa- 
rately in minimum amounts of absolute alcohol. 
When these solutions were mixed and well 
shaken, a yellow crystalline compound was 
formed. Filtered through a glass-sintered funnel, 
washed with absolute alcohol followed by petro- 
leum ether. Dried the compound in vacuo 
(Found: Fe—20-9%, Cl-— 51*4%, C.,Hi^NFcCl, 
requires Fe — 20-5%, Cl — 52*2%). The compound 
was readily soluble in water in which medium 
the conductance goes on changing with time 
with change in colour of the solution indicating 
decomposition. It does not melt up to 250® C. 
In solid form, the compound is paramagnetic 
indicating five unpaired electrons (/^ oil. r- 
5-98B.M.). It is thus clearly a spin-free tetra- 
hedral complex of iron (III) using 4s 4p3 bond- 
ing orbitals. The ferrous complex is under 
investigation and will be reported in due course. 
Divalent manganese ion is isoelecti'onic with 
trivalent iron and a similar tetrahedral 
manganese (II) complex was reported^ earlier. 

Thanks are due to Jnan Vi j nan Parlshad, 
UtkaL University, for a grant. 

Department of Chemistry, K. C. Dash. 

Regional Engineering D. V. Ramana Rao. 

College, 

Rourkela-2, June 1, 1964. 
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In thin section the black scheelite has 
numerous inclusions of epidote and an opaque 
mineral along the cleavages, sometimes well 
oriented. For a correct idea of the opaque 
mineral, a study of the polished section is also 
made. Minute but distinct flakes of molybde- 
nite are seen with typical hexagonal habic, 
showing bright whitish colour (of galena), weak 
birefiection and ve^^y strong anisotroplsm. Some 
larger crystals of the mineral are also observed 
at the contact of scheelite with quartz. Very 
few samples have even prominent plates of 
molybdenite, distinguishable megascopically. 

When studied chemically (Fonseca., 1961) one 
sample gave a value of 3*90% of M 0 O 3 and 
76-90% of WO 3 . Spectrochemical data of the 
same are as follows: Majors- — W, Ca, Mo; 
Minors— Mg, Si; Traces— Mn, Fe. 

The final verification was however made by 
the X-ray powder method in which chai'acter- 
istic lines of both scheelite and molybdenite are 
noted, together with unidentifiable reflections, of 
calc-silicates. The data are given in Table I? 
comparing them with those of Berry and Thomp- 
son (1962). 

Table I 
X-ray data 


Black Scheelite, 
Brazil 

(Present study) 

Berry and Thompson 


Scheelite 

Molybdenite 

d 

I 

d 

I 

d 

I 

6-20 

M-St 

, , 

■ . . 

6*28 

10 

3-06 

vst 

3-09 

10 

• « 

. . 

2*34 

M 



2*28 

9 

1-921 

St 

1*929 

9 

. . 

. . 

1-830 

W-M 

, . 

, . 

1*824 

6 

1-602 

St 

1-595 

9 

• • 

* * 


V — very ; St — Strong *, M— medium ; W — weak. 


The scheelite deposit here is known to be of 
contact metasomatic origin (Johnston, Jr. and 
Vasconcellos, 1944) succeeded by hydrothermal 
activity (Bhaskara Rao, 1960) . Thus the search 
for a scheelite-powellite variation (Bhaskara 
Rao, 1961) continues, though there are no doubts 
that black scheelite no longer* be included in that 
investigation. 

The assistance of Dr. V. K. Nayak in minera- 
graphic study is hereby acknowledged. 

Escola de Geologia de A. Bhaskara Rao- 
Pernambuco, 

Dept, de Mineralogia e Petrografia, 

Universidade do Recife, 

Recife, Brazil, March 3, 1964, 


1. Bhaskara Rao. A., '* Intensity and extensity of 

Minerals from Barra Verde and Brejui Mines, 
Currais Novos, R. N.,” Bo/. Soc. Brazil, Geo/.^ 
19G0, 9(2), 61. 

2. — , “Scheelite-powellite vatiation,” Broc, I'm/, Sci, 

Congr. Jss7i.f Ft. Ill (Ab.stract), 1961. 

3. Berry, L. G. and Thompson, R. M., “ X-Ray powder 

Data for ore minerals : The Peacock Atlas,-’ Afem, 
85, Geo/. Soc. Amer.y New York, 1962. 

4. Fonseca, Zenaide, S., “ Estudos Mineraldglcos de 

Calcitas e Scheelitas,*’ Grad. 7/iesis in Mineral^ 
Escola de Geologia, Recife, 1961. 

5. Johnston, W. D. Jr., Vasconcellos, F. Moacyrde, 

Tungsienio na ParaVoa c Rio Grande do Norte. ^ 
B/.B.P.M., Dept. Nac. Prod. Mineral., Avulso 
No. 62, 1944. 


LOWER PALAEOZOIC FOSSILS FROM 
THE KASHMIR HIMALAYA 

Though much stratigraphical and palaeontological 
work has been carried out in other Plimalayan 
ar'eas like Sikkim, Kumaon, Spiti, etc., no 
systematic attempt appears to have been made 
to explore the Lower Palaeozoic fossiliferous 
horizon'' of the Kashmir region. Detailed work 
was therefore organized last year by the senior 
author. 

The earliest reference to the geology of the 
Kashmir Himalaya appears to be by Lydekker 
(1889). He declared the whole of his Panjal 
System (Cambrian-Silurian) to be unfossiliferovis 
with the exception of some obscure organic 
impressions from one locality. The first reference 
to fossil finds in the area under review is by 
Middlemiss (1910). This fauna was described 
by Cowper Reed (1912) who assigned an Upper 
Llandovery or Wenlock age to the beds. Since 
tljen no fossils appear to have been described 
from the Lower Palaeozoic of the Kashmir 
Himalaya. 

The present note deals with a; collection made 
by the junior author during the field season 
1963, and includes many forms in addition to 
those already -described. 

Lithologically the rock consists of a 100 ft. 
thick band of sandy, occasionally calcareous, 
shales full of casts and impressions of OrihiSj 
etc., usually coated with yellowish limonite. 
These shales are medium to fme-gr'ained and 
have been hardened, at places by a small propor- 
tion of calcareous matter. 

The present contribution records the first find 
of graptolites besides corals, gasteropods, 
crinoids and bryozoa from the Lower palaeozoic 
of the Kashmir Himalaya, 
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In addition to the forms already described 
the fauna from this locality includes various 
species which have been provisionally identified 
as follows : 

Graptolites : Didymograptus sp. and DiceUo- 
graptus sp. 

Corals : Favosites spitiensis Reed., Cyatho- 
phyllum sp. and Palceocyclus porpita (Linn.). 

Gastropods : Hormotoma salteri Ulrich., Tenta- 
culites sp., Platyostoma Conard and Hyolithes sp. 

Crinoids : S'tephanocrinus angulatus Conard. 

Bryozoa : Monticulipora sp. and Fenestrel- 
lina sp. 

Trilobites : Calymene nivalis Salter, Phacops 
elegans (Sars and Boeck) ?, Phacops sp., Dalma- 
nites sp., Flexicalymene sp., Encrinurus sexo- 
costatus Salter (?), Encrinurus (Cromus) 
heaumonti Barrand'e, Encrinurus cf. punctato, 
Asapliiscus sp. (?) and Dikelocephalus sp. 

Barchiopods : Atrypa reticularis Linnaeus, 
Bilohites hilohus Linnaeus, Lingula sp., Sipho- 
notreta verrucosa Vern, Rafinesquina sp., Sotoer- 
byella sp., Spirifer sp. (several forms) and Orthis 
sp. (several forms in addition to those already 
described) . 

The collection also includes cephalopods, but 
precise identification cannot be made at this 
stage on account of their poor state of preser- 
vation. 

Geology Department, M, R, Sahni. 

Pan jab University, V. J. Gupta. 

Chandigarh, March 5, 1964. 
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THE MUZZAFFARPOR METEORITE- 
A RARE NICKEL-RICPI ATAXITE* 

On April 11, 1964, at 5 p.m., two pieces of an 
iron meteorite fell at Baharampur 26° 08' :85° 32' 
(226 A) and Man Bishunpur 26° 07' : 85° 31' 15" 
(226 B)-— two villages 1*6 km. apart, about 13 km. 
east of Muzzaffarpur in the Muzzaffarpur district, 
Bihar. According to the local people, roaring 
thundrous sounds were heard at the time of 
the fall. The meteorites have been acquired from 
Shri S. N. Gupta, Inspector of Explosives, Govern- 
ment of India, and have been registered in the 
collections of the Geological Suryey of India. 


On-the-spot investigations were carried out by 
Shrl Srivastava. The meteorite is the fourth 
recorded fall of an iron meteorite in Indian terri- 
tory, besides one find (Kodaikanal, found 1898) ; 
the others are Nedagolla (fell 1870), Samelia (fell 
1921) and Bahjoi (fell 1934). The two pieces 
weigh 1,092 grammes (226 A) and 153 grammes 
(226 B). Since this is one of the few meteorites 
recovered within a few days of the fall, it is of 
considerable interest regarding investigations for 
short-lived isotopes. The small piece has been 
loaned to the Smithsonian Institution of Washing- 
ton, U.S.A., for such studies. The larger piece is 
being currently investigated by the Geological 
Survey of India. The specimens show interest- 
ing morphological characteristics, including a 
complex history of fall as indicated by the 
orientation of the several systems of striae on 
the fusion crust. 

Study of etched, polished surfaces reveals 
extremely interesting features. The meteorite 
consists almost entirely - of fine, parallel sets of 
taenite bands, often arranged in an octahedral 
fashion. Kamacite is interstitial, and minor, 
forming locally fine, discontinuous bands. The 
meteorite is also characterised by relatively 
thick, sharply demarcated bands of taenite, 
sorrounded by kamacite, and in places with a 
core of bronze-yellow schreibersite — the phos- 
phide of iron, nickel and cobalt. Scheibersite 
is here recorded for the first time in Indian 
meteorites. 

The chemical analysis carried out by N. R. Sen 
Gupta is! given in Table I. 

Table I 



Constituents 


Per cent. 

Si 



0*31 

Fe 

• • 


86-30 

Ni 

. « 

, . 

12-03 

Co 


, , 

0-76 

P 

, , 

, , 

0-66 

S 

. . 

• • 

Trace 


The chemical analysis as well as the molecular 
ratio Fe/(Ni-|-Co) 6*7 conform to a nickel- 
rich ataxite. 

The Muzzaffarpur meteorite is unique among 
Indian iron meteorites ; the others are octa- 
hedrites (Samelia, Bahjoi andt Kodaikanal) and 
one ni'ckel-poor ataxite (Nedagolla). This is 
apparently the 37th fall of nickel-rich ataxite.s 
recorded in the world! (Mason, 1962, p. 142). 
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Geological Survey of ^ M. V. N. Murthy. 

India, Calcutta, S. N. P. Srivastava. 

Jime 12, 1964. A. Dube. 

N. R. Sen Gupta. 


* Published with the kind permission of the Director* 
General, Geological Survey of India, Calcutta. 


HISTOLOGICAL STUDY OF THE 
GUSTORECEPTORS OF 
MYSTUS VITTATUS 

Among the fishes gustatory or taste organs have 
been reported in the regions of barbels and 
lips. Walter (1928) termed these organs as 
gustoreceptors. The present note briefly deals 
with the cutaneous sense-organs ( gus tore cep toi'S) 
of Mystus vittatus. 

These organs are found in abundance over the 
lips in the form of taste buds, but their behaviour 
on both the lips is different. It has been 
observed that the taste buds are more concen- 
trated on those surfaces which are always in 
direct contact with the food. 

Structure of a single taste hud . — The single 
taste bud is a spheroidal or flask-shaped struc- 
ture surrounded by the epithelial cells. The 
two types of cells that form the taste buds are 
as follows : 

(i) Gustatory or neuroepithelial cells which 
are elongated cells that taper towards both 
ends ; the ovoid nuclei occupy the broadest parts 
of the cells, while the outer part of each cell 
ends in a thread-like strip of protoplasm pro- 
jecting into a pit-like depression in the outer 
layer of the stratified epithelium (Fig. 1). 





FIG. 1. Part of the section of dorsal lip showing taste 
buds blood vessel ; cor., coiium *, epider- 

22 ais; gustatory cells; m.c., mucous cell; 

sustentacular cells; tX, taste bud.) 


(ii) SustentacuUir or .support iug rolls a 
deeper in position than tiir guslalury cotI;‘% Iba ; 
vary in shape according to the ptrsilirin 
occupy and. are dislingiusluui l\v their uiou* < 
less rounded shape, .sucli roundt'd 
the taste buds at the sides an<l work as a : a*.- 
porting sheath. At tiie ba.so of 1lu‘ buil. ih *•' 
become na.rrow and long and He in lugwnm 
the gustatory cells, which they .support. ^ H: 
their sides, they form a .s<a‘t t)l ein'tdopH* a:-; 
resemble the surrounding epilludial 

The gustatory cells get stained so dc't'ply fh:r 
the bulbous part of the ta.ste buds apiusirr. a; 
a dark mass of niicloi. The supporling and 
gustatory cells descril)ed hta*e 
respectively to the nutritive and tin* .si'ii: 
cells of Picket (1909) and other au11u)i>c 
May (1925), while w^orkinp; on Aminri.. 
observed cells which display an internuMiia 
stage between typical gustatory nnd su. 
cular cells. However, no such interiueiia'.tc 
stages have been observed in Miistta; 

Taste buds are totally absent on the harlu-: 
of the fish. This shows that the barbels in tl ' 
fish are tactile and not gustatory in nalut%‘. 

Sato (1937 b) summarised his t)l).servati(uis by 
classifying: the barbels on the basis of then 
histology ; the salient features fur grouiHir. 
being the presence or absence of taste bud.s. 

I am highly indebted to Dr. V. P. Agrawal 
and Dr. O. P^. Khandelwml for tlieir helj) and 
guidance. 

Zoological Laboratoi'ios, V. K. Hajuansiii. 
D.A.V. College, 

Muzaffarnagar (U.P.), March 10, 1904. 
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CYCLIC VENTILATION MOVEMENT 
IN THE COMMON COCKROACH 
PERIPI^ANETA AMERICANA 

The respiratory movements of inseet.s aiding in 
hyperventilation, have been known for a long 
time.1’2 Miller^ has shown that in the desert 
locust Schistocerca gregaria, the normal 
abdominal ventilation movement is interrupted 
by pauses ; but this has not been reported in 
other insects. 


1 . 
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The common cockroach, Pcriplavvf.a aniericana, 
at rest and kept at 29" C. sl^ows a consistent 
pattern of abdominal movements occuvrinp; in 
cycles Instino about 9 to 12 minutes pai'liciilarly 
noticcMble in adidt males (Fi.e'. 1). In an hour 
th(‘ ventilation movement is interrupted by six 
])auses, oacli burst of activity beiip^ tollowed 
by a oompkd(‘ inactive period, 20 to 30 venti- 
lation strokes (‘haracterist' ea'ii burst ot venti- 
lating activity which lasts for 3 to 4 minutes. In 
the lirst few strokt's, the ami)litudi‘ slowly 
inensises and afUu' rcacidn.e a maximum thc‘r<' 
i.s HttU/ (dual rue in it. Idicii bui'st of ventilation 
is foIlo\v(‘d by a pause when' movement of 
alnionK'n is mu ol)servc'd. The respiratory pause 


susceptibility of the 

COCKCHAFER HOLOTRICRIA SP., TO 
BACILLUS TEURINGIEUSIS BERLINER 

The cockehafer u'rub, llolotricliia sp. (Coleoptera: 
Melolonlhidm) is an important pest of arabica 
coffee, C()j)ca (irabica Linn., in South Indi.i. 
The u'rub feeds on the root system, primarily 
on the feeder roots. With high population in 
the .soil in July October, rearing and estab- 
lishing healthy plants present difficulties. Today, 
grub control is achieved through the application 
of Aldrin or Dieldrin to the soil. But, in view 
of the ('conomic and other limitations involved 
in their large-scale use, alternative methods 
that could substitute or supplement the existing 






I'lU. 1. Kpnonvaph tracing of the. vcntilatiou movement of l\ riplancta anicrUaiia 
Temp. : 20 C. Scale : 1 cm. ~ 1 minute. 


lasts for (> to 7 minute's, after which the venti- 
lation-a'divity starts a.gain. In a itormal resting 
animal also, the same phenomenon was* 
(diserved and appart'Ully this seems \o~. represent 
liic' normal hc'havioui' of the animal. 

'file ventilation stroke s.'arls with the lon.-d- 
tudinal tidescopic movements of tlu' abdomiiud 
.'(••giiK'nts as a ri'suli ilu' whole abdomen is 
lowered. Tins expiralion phase is active and is 
followed by Ihc' inspiration phase' lirought about 
by the 1 ‘last icily of tlu' integumc'nts. 

The jaguilieance of Ihe cyclie abdomin.al move- 
ment is not yi'i cU'arly undc'rstood. In many 
larvml and adult in.sects, carbon dioxide is 
ri'tained wiihin the trac'hc'al, trunks and released 
during lirief jx'i'lods of bur.sts of re.spiratory 
movements and this .syiv’hiami.ses with the 
:'.I)iracular rhythm. ‘ It is possible', the cyclic 
ventilation movemeni in cockroach may have a 
similar function. 

1 wish to thank Prof. vS. Krishaswamy for his 
lu'lpful suggestions. 

I)ei)1. of Zoology, Al. Paulpandian. 

tlniversily of Madras, 

Ma.durai Centre, 

Madurai-2, S. India, Mardi 23, 19(54. 
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1953. 

3. Miller, P. I.., /. A’rA- y>Vc/., 1900, 37, 224. 

4. Schneidennan, H. A., lUol. Bull., lOliO, 119, 494. 


ones have to be evolved. This note records the 
preliminary observations made in the above 
context with the microbial insecticide, Bacillus 
tfuiringicnsiH Berliner, in the laboratory. 

B. tJinrhigicims has been tested on several 
animals.''^ ** Its pnihogenecily is mainly attributed 
to th(' solubility of the protein crystals, normally 
formed during six)rulation, in the alkaline gut 
juice of the hosts.' -•'‘''"•a) The observation that 
till' pH in the mid-gut of the cockchafer grim 
is grea U'r than 9-0 thus indicated that this 
.species may also be susceptible to the pathogen. 

The following viable spore preparations of the 
bacillus wei'o used : (1) Thuricide wcttable 

powder 30 X !()•* spores and (2) Thuricide dust 
3 X 10" spores ])er gram (Staufler Chemical Co., 
111'*., California) — the spore counts cited arc 
those given by the manufacturer. For compa- 
rison, Aldrin was used at 0*05% and 0-1% 
aedve ingredient of a 30Tf: cmulsifiable concen- 
trate. 

A mixture of jungle soil and cattle manure 
(3 : 1) was apportioned into lots of 1,200 grams 
ca,ch (dry weight). The moisture content of 
the lots ranged from 36% to 38%- and the pH 
from 6 to 7. The ti'eatments were replicated 
thrice and each of the three lots of the mixture 
was sepai'citely treated. In the case of the 
wettable powder, specified weight of the formu- 
lation was diluted in 20 to 25 ml. water', blender 
agitated and was then incorporated into the lot. 
The spoi*e counts of the dust treatments were 
equated to those of the wettable powder. The 
treated lots were (riled into standard polythene 
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nursery bags. Untreated checks were also main- 
tained. One S. 795 arabica coffee seedling, 
8 months’ old, was planted in each bag to serve 
as food for the grubs. Second instar grubs, 
collected' from an infested coffee field were 
used, there being 5 grubs per replication. In 
order to diagnose and eliminate unhealthy grubs 
— since a few cases of infection by the fungus, 
Metarrhizium anisoplece (Metch.) Sorokin, were 
detected in some coffee areas — they were 
observed for a few weeks before being subjected 
to treatment. Observations on susceptibility 
were conducted on 7, 15 and 21 days after 
treatment. 

The results showed that dust (D and E) was 
comparable to Aldrin (G and H) in inducing 
a high degree of susceptibility by the seventh 
day. As opposed to this, the maximum degree 
of susceptibility observed in the case of the 
wettable powder (A) was considerably low and 
a lovrer rate of treatment (B) was still less effec- 
tive. The latter, however, induced increased 
susceptibility by the twenty-first day while the 
former, though remaining static, maintained a 
higher level. The lowest rate of treatment 
(C and F) did not evidence any effect in the 
three periods of observation. No mortality was 
observed in check (Table I). 

Table I 

Susceptihility of the cockchafer, Holotrichia sp., 
to Bacillus thuringiensis and Aldrin 


Per cent, susceptibility 

Treatment Kate (accumulative)* 




7 days 

15 days 

21 days 

Thuricide 

A 

1*0 gm. 26-7 

26*7 

26*7 

wettable 

B 

0*5 „ 6*7 

6-7 

13*3 

powder 
(SOxlO" ) 

C 

0*05 „ 0 

0 

0 

Thuricide dust 

D 10*0 „ 100 

.. 

• . 

(SxlO'*) 

E 

5-0 „ 100 

.. 

.. 

F 

0-5 0 

0 

0 

Aldrin (30 E.C.) G 

iOO 

. , 

. • 


H 

0*05%,, 95*0 

100 

... 

Control 

I 

0 

0 

0 


Include dead and moribund grubs ; a.l., Active 

ingredient. 


Assuming that the viable spore counts of the 
dusi and wettable powder treatments were the 
same {see para above), the dissimilarity 
observed in susceptibility at the higher rates of 
application — ^A and B on .the one hand and D 
and E on the other — might be attributed to the 
differences in the crystalline inclusions.^-^- 
The non-susceptibility at the lowest rate of 
application of dust (F) would suggest insufficient 
dosage. 


Coffee seedlings in D, E, G and H, in contrast 
to others, did not evidence any damage to the 
root system. Visible pathogenic effects on the 
grubs were sluggishness, oral discharges, gradual 
discolouration of the body turning to black on 
death and general flaccidity. Some of the 
affected grubs exhibited a disproportionately 
swollen anal segment. 

While B. popillice Dutky is recognized as an 
effective pathogen to control several soil 
pests, 4 the present studies suggest that 
B. thuringiensis can also be pathogenic. Detailed 
studies on its comparative effectiveness and 
persistence in soil in the coffee nursery and 
field are programmed. 

The authors thank Dr', N. G, Chokkanna, 
Director of Research, for the encour'agement, 
their colleagues in the Division for the help and 
M/s. Mysore Insecticides Co., Madras, for 
supplying the spore materials. 

Division of Entomology, P. S. Sekhar. 

Central Coffee Res. Inst., G. H. Venkataramiah. 
Chickmagalur District, Mysore State, 

March 21, 1964. 
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VARIABILITY IN C.T.I. 425-4 
{GOSSYPIUM HIRSUTUM LINN.) 

The attack of jassid {Empoasca devastans Dist.) 
and leaf roller {Sylepta derogata Fabr.) are tbe 
major problems encountered in the successful 
cultivation of American cottons in Uttar Pradesh. 
Ten strains of C.T.I. types were introduced 
from Madhya Pradesh during 1960, which were 
derived from the cross of CO^ X Tomentosum 
X Indore 2. All these strains were grown at 
Chief Cotton Research Station, Uttar , Pradesh, 
Bulandshahi’, in unreplicated rows of ten plants 
each of the strain during I960.. Only two 'plants 
of C.T.I. 425-4 survived. In 1961, boih deeply 
and broad-lobed plants were observed. The 
broad-lobed plants were selfed. In 1962, seven 
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plants could survive, out of which two narrow- 
lobed plants appeared. One narrow-lobed plant 
was selfed and ten seeds were sown therefrom 
during 1963.' Five plants having the following 
character's survived : 

• Broad-lobed plant , . One 

Medium-lobed plant (Bulandshahr a) . . One 

Narrow-lobed plants (Bulandshahr Three 

The morphological and the economical 
characters were recorded which have been 
reproduced below : 

Broad-lobed plant. — It has the erect habit 
with dwarf growth arid possesses 2-3 ascending 
vegetative branches, slightly overtopping the 
main stem. It develops the first sympodial 
branch after 11 to 12 nodes. The leaves are 
broad, less cut into 3 to 4 divergent lobes. 
Lobes broadly triangular with accuminate tips. 
Bolls ai'e big in size with tapering at the end 
of the boll. Leaves are green and sparsely 
hairy on both the surfaces. The ginning 
percentage of this plant ranges between 37*5 
and 37*8 with the staple length of 25*1 mm. 
The fibre weight is 205 Milli-tex units with the 
spinning value of 39 , counts. * 

Bulandshahr a (Medium-lobed plants) . — The 
plants axe dwarf and bushy in nature with 2-3 
short spreading vegetative branches shorter than 
the main stem. Stem tips and leaves are densely 
hairy. Leaves are medium size, V 2 cut into 3-4 
divergent lobes. The bolls are big and long. 
The first sympodial branch appears after 7-8 
nodes at the base of the main stem. The 
ginning value varied -from 35*9% to 36%, fibre 
length 23 '1mm., fibre weight 190 Milli-tex 
units and spinning value 24^ counts. 

Bulandshahr j-j (Narrow-lobed plants) . — The 
plant is dwarf, bushy with 2-3 short spreading 
vegetative branches and bears the first sympodial 
bran'^h after 7-8 nodes at the base of stem. 
The leaves are light green which are generally 
divided into three lobes. They spr'ead in the 
manner of a claw of a bird, remaining con- 
nected at the base only thus confirming to the 
“pedate” type. This type of leaf makes the 
plant resistant to leaf roller. The leaves are 
covered with a thick coating of soft hairs on 
both the surfaces. The ginning percentage of 
this plant ranged between 35*3 and 35*5 with 
the staple length of 22*1 mm. and 188 Milli-tex 
units fibre weight. It can spin upto-Bl-^- counts. 

All the • three typesr i.e., broad-ldbed, Buland- 
shahr a and Bulandsliahr,^ plants are resistant 
to jassids. Bulandshahr a and Bulandshahr^ 
types are also resistant to leaf roller. These 
can be used for mechanical picking and for 
increa.sing the plant population per unit area. 


Chief Cotton Res. Station, Hari G. Sin'gh. 
Uttar Pradesh, Bulandshahr, S. K. Govil. 
February 10, 1964. R. N. Ram. 


CULTIVATION OF NOSEMA MESNILI 
PAILLOT (MICROSPORIDIA) IN VITRO 

Considerable interest is being shown in the 
cultivation of different protozoans, specially the 
parasites of the vertebrates, in vitro With 
many the schizogonic cycles within the verte- 
brate hosts, and in some the sporogonic cycles 
within the invertebrate hosts too have been 
studied-^ ''‘ in vitro. In comparison to these the 
only investigation on the in vitro cultivation of 
protozoans parasitizing insects is that of Trager,^^ 
who obtained partial development of amoebuli 
of Nosema bombycis Naegeli to planonts in a 
silkworm tissue culture. In the present paper 
the results of an investigation on the cultivation 
of a microsporidian Nosema mesnili Paillot in 
the tissue culture of Pieris brassicce L. in vitro 
are reported. 

The medium used for the in vitroi cultivation 
of tissues was modified Trager’s D^.'^ The 
experimental insects (4th stage larvae of 
P. brassicce) were fed with cabbage leaves 
smeared with a N. mesnili spore suspension. 
After 24 hours of feeding, the larvae were dis- 
sected and the tissues, gut and the fat body, 
were put in the roller tubes containing the 
medium modified Trager’s D4. The roller tubes, 
were set to rotate at 12 r.p.h. The cultures 
were maintained at 26° C. At the time of put- 
ting the tissues in the culture medium, mostly 
sporozoites and trophozoites were found. After 
7 days of cultivation, the tissues were found to- 
be full of matured spores (Fig. 1). Almost all 
the tis.sues were completely damaged. The size 



FIG. 1. Condition of an intestinal tissue explant from 
P. brassies., cultured in vitro for 7 days following in vivo 
infection with mesnili spores showing (below left) part 
of the tissue and a mass of matured spores (stain Heiden- 
hain's hematoxylin, X 600). 
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and form of the spor'as were similar to those 
grown m vivo. 

The above obseivation is particularly impor- 
tant for further studies on the development ot 
such pathogens as also for the laboratory 
preparation of large quantities of such living 
pathogens for the biological control of harmful 
insects. 

Thanks are due to Dr. S. Krishnaswami, 
Director of Research, Central Sericultural 
Research Station, Berhampore, for his valuable 
suggestions in the preparation of the paper. 

Institute of Biology, K. Sen Gupta. 

Czechoslovak Acad, Sci., 

Pi'ague-6, Czechoslovakia, 

January 28, 1964. 


* Present address : Cental Sericultural Research Station, 
Berhampore, W. Bengal, India. 
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EFFECT OF POLYPHENOLIC 
EXTRACTS OF CASSIA FISTULA AND 
ACACIA CATECHU ON THE SPORE 
GERMINATION OF COLLETOTRICHUM 
FALCATUM WENT. 

A SURVEY of about a dozen tannin-bearing 
plants to determine the fungitoxicity of their tan 
extracts has revealed that Acacia catechu Willd., 
Cassia fistula Linn, and Cassia tora Linn, are 
active and inhibit spore germination of Piricu- 
IctTia oryzes Cav. and CoUetotrichum falcatuvi 
Went.^ A detailed examination of the different 
polyphenolic fractions of Acacia arahica Willd. 
towards the fungitoxicity against Piricularia 
oryzos Cav. has shown that low molecular weight 
polyphenols and perhaps only to a limited degree, 
the polymerised condensed tannins are mainly 
responsible for fungitoxicity.- Such a detailed 
examination is now done with a view to deter- 
mine the fungitoxic activity of the various 
polyphenolic fractions from Cassia fistula Linn, 
and Acacia catechu Willd. towards Colleto- 
trichum falcatu'm Went. The results are 
reported in this note. 

The followdng fractions were isolated from 
the solid tan extracts of C. fistula and A. catechu 
and tested in the present study : chloroform 
soluble extract (Fraction A), Ethyl acetate 


soluble extract (Fraction B), Acetone soluble 
extract (Fraction C), amorphous polyphenolic 
extract (Fraction D), gummy fraction froin 
ethyl acetate (Fraction E), tannin fraction 
precipitated with lead acetate (Fraction F), and 
phlobatannins precipitated with saturated 
sodium chloride solution (Fraction H). The 
efficacy of the fractions were compared agaia.st 
the respective solid tan extracts extracted with 
water. The method of preparing the ciiide 
extract and the different polyphenolic fractioii.s 
is the same as reported earlier (loc. cit.) . 

The effect at various concentrations of the 
different fractions was tested by the slide 
germination method as in earlier tests. The 
data given in Table I form, the averages of 
three replicates. 

Table I 

On percentage germination of conidia of 
Colletotrlchum falcatum Went. 


Peicentage germiiialion of oanitiia 
at different concentrations of the 
Fraction Species test materials 




1'0% 

0-1% 

0-01% 

, 0-0(»l% Check 

Water extract 

1 

Nil 

4*6 

25-7 

52-8 

8(5*0 


2 


7-2 

24' 0 

c:J'7 

75*9 

Fraction A 

1 

4*8 

13*5 

38-5 

GO' 7 

90-9 


2 

2-7 

38-1 

62*5 

60-6 

72-1 

» B 

1 

Nil 

Nil 

3-0 


78*5 


2 


» J 

22*4 

Gl'S 

74-8 

n C 

1 

1-4 

5-5 

27-6 

57-2 

70-0 


2 

Nil 

8*6 

2U-(.) 

53-9 

75*5 

„ 0 

1 


1-9 

33*1 

CO -8 

74*6 


2 

9 

4-3 

43*0 

05*0 

75 *7 

» E 

1 

Do 

4‘4 

58 -G 

59 -7 

77-7 


2 

Nil 

15-6 

4C'G 

60*() 

79-8 

, F 

1 


0-8 

7*4 

39*0 

GO-O 

„ H 

2 

9 

2-5 

1D4 

57*1 

71 -5 

1 

. 1 

Nil 

40-0 

65-6 

83-2 


2 

>9 

_J.*0 

5-5 

_78;2 

70-4 

1 = Cassia 

fistula 

Linn. 

bark . 


Acad a 

raUc/iu 


It appears that low molecular weight poly- 
phenols extracted by ethyl acetate (Fraction B) 
and to a limited degree, polymerised condensed 
tannins precipitated with lead acetate and 

sodium chloride (Fractions F and H) arc 

mainly responsible for the fungitoxicity, a.s 
indicated by the respective germination figure.s 
for the conidia of C. falcatum Went. 

Regional Research Lab., D. N. BoanoLoi. 

Jorhat, Assam, j. Baruah. 

March 24, 1964. D. Gangulv. 

P. R. Rao. 

1* Janardhanan K. K., Gangulv, D., Bjiruah, J. N. and 
Rao, P. R., C’urr, Sci., 1963, 5, 226. 

2. Baruah, J N Rao, P. R.. Janardhanan. K. K. and 
1963^^35 Froc. 1 nd. Inst. Chi'7n^si.^.^ 
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T ttptOSPHAERULINA TRIFOLII 
,R0iT ) PETR., A NEW RECORD FOR 
(KUbi.; INDIA 

m the course of investigation of fungi 
causing leaf-spot diseases in Bhopal the authors 
encountered a leaf-spot chsease at Cas.ya, ob u.s-r- 
folUa, C. tore, and C. ttbsus at Bhadbhada 
Road side, Bhopal, on 23rd August 1<)63. 

The spots which start as dai'k brown dots 
finally enlarge and exhibit a eruU.'al greyish- 
white region bounded by a raised dark brown 
margin. Black spherical ascorarps become 
prominently perceptible in the central region of 
the spots. More than two spots oltoii coalesce 
together forming large irregular i)alches. Iso- 
lations from the infected porliotis consistenlly 
yielded LeptosphoeruUna trifolii, which is beiug' 
presented] here as a. now record for India <doi\g 
with its three new host records. 

Colony characteristics in culture. — The fungus 
isolated and cultured on Asthana and Ihiwkci s 
medium ‘A’, forms a colony consisting of dark 
appressed, submei'gcd, spreading mycelium. The 
surface of the colony which i.s .slow-growing 
becomes covered with an almost solid crust of 
large black, often compound ascocarps. No 
ascospores were foi'med in ascocarps when the 
cultures were kept in dark. 



Morphological characters. — Ascocarps (Fig. 1, A) 
small, spherical, parenchymatous, membranous, 


pale brown, measuring 77-206 m (means 100-150/^) 
in diameter, immersed ascostromata erumpent 
at the apex amd opening by a broad pore in a 
short neck of darker brown cells, completely 
filled' with 5-15 large saccate asci. Asci (Fig. 1, 
1 A and C) thick- walled, bilunicate, arising indi- 
vidually and successively within the centrum 
Iiarenchyma, remaining more or less separated 
by this parenchymatous tissue at maturity and 
measuring 55-115 x 27-48 /x (average 90 x 40/>t). 
The inner wall of the ascus is especially thick 
at the apex and partially penetrated by a pore 
into which the protoplast extends. Beneath its 
dome-shaped apex, the pore extends laterally 
into a Hal ring resembling the brim of a hat. 
Ascospores (Fig. 1, I and M) eight in each 
ascus, irregularly clustered, mostly muriform 
rarely phra-gmosporous, 3-5 X 0-4 septate, 
measuring 20-45 X 10-17 /a (average 33 X 14 ,u), 
dark brown at maturity and surrounded by a 
thin gelatinous sheath, typically hyaline but 
often becoming brown and tearing into frag- 
ments at maturity. 

The voucher specimen and culture has been 
deposited at Kew, London, as Nos. 102493 

and 102492 respectively. The ’ authors express 
their grateful thanks to Prof. O. N. Handoo for 
facilities and encouragement. Thanks are also 
due to Dr. J. C. F. Hopkins, Director, and 
Dr. Booth of C.M.I., Kew, for identifying the 
fungus. 

Pathology Section, H. N. Satya. 

Department of Botany, V. K. Rajalakshmy. 

M.V. Mahavidyalaya, 

Bhopal, March 2, 1964. 


1. (Irah.'ini, J. U. and laittrell, K. S., Phytopathology, 
1961 , 51, 080 . 


A NEW SPECIES OF PHYLLOSTICTA 
ON THE LEAVES OF 
MURRAY A EXOTICA L. 

Inp the course of their mycological collections, 
the authors encoLintcrcd a leaf-spot on Murraya 
exotica L. which on examination was found to- 
be caused by a species of Phyllosticta. Detailed 
morphological studies of the isolate revealed it 
to be a distinct species of the genus. As it could 
not be placed in any of them it is presented 
here as a new species. 

The disease starts in the form of very small, 
cir-cular, light buff-coloured regions which may 
be marked out on both the surfaces of the leaf. 
Gradually these regions spread out in all the 
directions and cover a considerable area of the 
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leaf. In later stages the colour of the spots 
varies from pale ochraceous-buff to pale 
ochraceous-salmon. As the spots increase in 
dimensions, small black bodies (the pycnidia) 
make their appearance. In older spots the. 
pycnidia are visible throughout the infected 
region. The spots may assume various shapes 
and are not delimited by midrib, vein or margin. 

Phyllosticta murrayce sp. n. 

Pycnidia pallide brunnea, membi’anacea, 
globosa vel subglobosa, 86 • 6-348 6 diam, mediet. 
234*3 conidiophora simplicia, hyalina, minuta, 
conidia hyalina, unicellularia, ovalia vel cylind- 
rica, 2 *8-4*2 X 1*0-1 *4 At, mediet 3*4 X 1*2 
Mycelium pallide vel fusee brunneum, 4*3- 
4*7 crassum. 

In foliis viventibus Murrayce exo'ticce L. ad 
Alfred Park, Allahabad, in India, septembri 
1963, leg. S.C. Typus positus in herbario 
instituti mycologici. Commonw. ad Kew, 
No. 102520. 

Phyllosticta murrayce sp. n. 

Pycnidia light brown, membranous, globose to 
subglobose, 86*6 /^-348*6 At in diameter, average 
234*3 A (Fig. 1), conidiophore simple, small, 



50 /> 

FIG. 1. Phyllosticta ^z/rr<2y'^---Pycnidiuin and conidia. 


r Current 
L Science 

hyaline, conidia hyaline, single-celled, oval to 
cylindrical, 2 • 8-4 • 2 X 1 * 0-1 • 4 a, average 3 * 4 X 
1*2 At, mycelium light brown to dark brown, 
4 *3-4 *7 At in thickness. 

On living leaves of Murray a. exotica L., Alfred 
Park, Allahabad, India, September, 1963, leg. S.C. 

The type specimen has been deposited in the 
herbarium of the Commonwealth Mycological 
Institute, Kew, No. 102520. 

Our grateful thanks are due to Rev. Father 
Prof. H. Santapau, Chief Botanist, Botanical 
Survey of India, for Latin diagnosis of the species 
and to Dr. J. C. F. Hopkins, Director and 
Mr. Sutton, Assistant Mycologist of C.M.I., Kew, 
England, for their help in identification of the 
species. 

Botany Departoent, Sudhir Chandra. 

University of Allahabad, It. N. Tandon'. 

Allahabad, January 17, 1964. 


A NOTE ON MAURANDIA ERUBESCENS 
(G. DON) A. GRAY FROM INDIAN 
HILL STATIONS 

Maurandia eruhescens (G. Don) A. Gray, a 
Mexican species of the family Scrophulariacese, 
was introduced into India as an ornamental vine 
from England during the early part of the nine- 
teenth century. According to Sweet, i A. B. 
Lambert procured seeds out of his dried speci- 
mens that were collected: in Mexico by the 
Spanish botanists Sesse and Mocino, and 
liberally distributed them to various nurseries 
in England. The plant was cultivated in the 
Botanic Garden at Calcutta about the year 1840 
and reported to have produced flowers freely 
during the cold season. The species is now 
found quite naturalized in Indian Hill Stations 
at Simla, Nilgiris, Shillong, Kliasi Hills and 
Darjeeling' (1980 m.). It has also run wild at 
Coonoor Ghat, Nilgiris District (1830 m.). This 
note is probably the first record of this species 
occurring as an escape from cultivation. At 
Shillong and Darjeeling, it grows vigorously 
covering trellises, pergolas and houses. The 
species is thus a great acquisition to our collec- 
tions of exotic vines. Besides, Maurandia harcla- 
yana Lindl., M. semperfi.orens Ort., M. antirrhini- 
flora H. and B. ex Willd., and M. scandens A. 
Gray, are also cultivated in India (see Voigt,- 
Woodrow, 3 Cooke, 4 Santapau'"*). However, the 
plants passing in Indian gardens as M. scandens 
need to be worked out botanically. A careful 
study reveals that most of the material cultivated 
as M. scandens is M. eruhescens A. Gray. The 
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correct name, synonymy and salient features of 
this species are given below : 

Maurandia arubescens (G. Don) A. Gray in 
Proc. Avtor. Acad., 7, 377 , 1868; Wettsiein 
in Engl, and Prantl., Nat. Pfam, IV, 3 b, 61, 
t. 28, 1891 ; Bailey, Stand. Cycl. Hort., 4, 2012, 
1916 ; Britton, FI. Bermuda, 347, 1918 ; Bailey 
and Bailey, Hort. Sec., 468, 1941 ; Bailey, Man. 
Cult. PI. rev. ed., 895, 1949 ; Chittenden and 
Synge, Diet. Card. (ed. 2) 3, 1264, 1956. 
Loj)h.osperm.um erubescens G. Don, Gen. Syst... 
4, 533, 1837. L. scandens Sweet, Brit. FI. 
Card. Ser. 11, 1, t. 68. 1831, non D. Don 
(1827). Fig. 1. 



Fig. 1. Afauntiidia cri^bescens (G. Don) A. Gray: 
Flowering and fruiting twig. 

A magnificent, glandular-hairy climber. 
Stems hard and woody ait the base, much 
branched. Leaves variable in form, flat, lower 
ones 8-15 cm. long and the same in breadth in 
the broadest part, cordate at the base, triangular, 
shortly acuminate, dilated considerably a little 
above the base and terminated in a sharp point 
on both sides, unequally toothed, strongly 
3 -nerved from the base, each of the side nerves 
producing two other' horizontal ones a little 
above the base and are again branched ; upper 
leaves alternate, smaller, more hastate towards 
the base, sharply toothed ; petioles nearly 
cylindrical, thickly clothed with soft glandular 
hairs, coiling. 


Flowers axillary, solitary, ebracteate, rosy-red, 
about 7*5 cm. long ; pedicels long, twining. Calyx 
deeply 5-cleft, clothed with slender hairs ; sepals 
oblong-ovate, acute, erect, leafy, about 3 cm. 
long. Corolla showy, irregular, tubular at the 
base, tube somewhat ventricose ; limb 5-lobed, 
lobes broad and rounded or notched. Stamens 
4, fertile and one sterile, inserted at the base 
of the tube, included, didynamous ; anthers 
2-lobed ; staminode very short. Ovules 
numerous. Capsules short. Seeds with a 
lacerated wing. 

Native of Mexico. Its climbing stems, 
copiously adorned with leaves and large blos- 
soms, render it a very desirable object- The 
plant climbs by a remarkable arrangement ; the 
petioles and pedicels folding themselves over 
any available support and holding on by press- 
ing like a letter-clip. It is cultivated in Indian 
Hill Stations as an ornamental vine on porches, 
trellises, pergolas and locally seems established 
at Coonoor Ghat, Nilgiris District, South India 
(Herb. CAL) . The plant flowers and fruits 
freely in winter in a cool greenhouse and can 
be propagated by seeds or cuttings of young 
shoots under glass (see Bailey, Chittenden and 
Sy nge^) . 

Common name : Red Maurandya. 

Flowering and Fruiting : October-February. 

Central National Herb., J. K. Maheshwari. 
Indian Botanic Garden, 

Howrah, February 28, 1964. 


1. Sweet, R., The British Flaicer Garden [Series the 

Second'),, London, 1831, 1, t. 68. 

2. Voigt, J, O., Hortus Subiirbanus Calcutte^isis , 

Calcutta, 1845. p. 499. 

3. Woodrow, G. M., Gardening hi India, ed. 3, 

Bombay, 1899, p. 405. 

4. Cooke, T., The Flora of the Preside7tcy of Bombay, 

London, 1905, 2, 309. 

5. Santapau, H., J. Bombay nat. Hist, Soc., 1950, 49, 

47. 

6. Bailey, L, H.. The Siayidard Cyclopedia of Horti- 

cidtu7'e. New York, 1916, 4, 2012, 

7. Chittenden, F. J. and Synge, P. M. (Ed.), Diciimiary 

of Gardeniftg, ed. 2, Oxford, 1956, 3, 1264. 


TWO SPECIES OF PESTALOTIOPSIS 
FROM SOIL 

Although the genus, Pestalotiopsis Steyaert, has 
been mentioned to be present in the soil, specific 
descriptions have not been given so far.i While 
studying the seasonal variation and distribution 
of fungi in some soils of Hyderabad (Andhra 
Pradesh), the author has isolated two species 
of Pestalotiopsis J which are new records for the 
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soil. Of the two P. glandicola forms a new 
addition to the fungi of India. Therefore, they 
are described below. 

Pestalotiopsis gla7idicola (Cast.) Stey., in Bull. 

Jard. hot. Brux., 19, 330, 1949 ; Steyaert, 

R. L., Trans: Brit, mycol. Soc., 36, 86, 1953. 

Colonies of the fungus growing rapidly on 
potato sucrose agar at room temperature, pro- 
ducing white cottony aerial mycelium ; acervuli 
appearing quickly after four* days ; acervuri 
black, 1-2 mm. in diameter, in the older colonies 
many acervuli fuse to form drops of slimy 
black fluid over the vegetative mycelium. 
Reverse of the colony greyish-brown, or blank 
at certain parts. Conidia fusiform, 4-septate, 
guttulate, constricted at the septa, measuring 
24 •0-28-0 X 6-2-7-8-9-0/x, three middle cells 
brownish-black, upper two darker and broader', 
14 • 0-18* 6 in length; apical cell hyaline, coni- 
cal, bearing a crest of usually two or three short 
setulas, sometimes with only one setula ; 
setulas slender, uniform, unbranched, variable 
in length, 2*0-7-0-15-0 ; basal cell sub-hyaline 
to slightly coloured, conoid, tapering to a pedicel, 
2-0-5-5iU. long. 



Isolated from the soil of a deciduous fori^st. 
maize field (Narsapur, Mcdak District) and an 
uncultivated land, Hyderabad. 

The present isolate is interesting in posscssirij: 
short setulas. However, some conidia bear appn - 
ciably longer* setulas. Prof. R. L. Steyaert fee!,- 
that these are abnormal conidia of P. glandicolu 
and hence, is described as such. 

Pestalotiopsis w.angiferce (P, Henn.) Stey., in 
Bull. Jard. hot. Brux., 19, 320, 1949 ; Steyacvt. 
R. L., Trans. Brit, my cot. Soc., 36, 83, 1953. 
Colonies of the fungus spreading with wliii'.‘ 
aerial mycelium, producing the acervuli rather 
slowly on potato sucrose agar ; acervuli appciu- 
ing after ten days, warty, black, globose tu 
sub-globose, 1-2 mm, in diameter ; r'everse of 1i;e 
colony colourless. Conidia fusiform, 4-septati‘, 
with faint constrictions at septa, 19-0-26-()'- 
4-6-6-2-7-0 g, three middle cells concolorous, rc 
sometimes two upper cells darker and broacUu', 
golden-brown, 10-0-14-0/x in length; apical cvl* 
short, conical, hyaline, with a crust of 2 to 3 
divergent setulas or with only one .setula ; 
setulas long, slender, tapering, unbranchtai, 
6- 0-23-0 At long; basal cell sub-hyaline to pah 
golden-brov;n, conoid tapering to a pedierb 
3 -0-7 -3 At long. 

Isolated from a garden and an uncultivated 
soil, Hyderabad. 

The culture of P. glandicola is deposited in 
C.M.I., Kew, and P. mangiferce will be depositiMi 
in I.A.R.I., New Delhi. 

The author is grateful to Prof. R. L. Steyaert, 
Bruxelles, Belgium, and Pi'of. J. C. F. IToificiira 
Director, C.M.I., Kew, for their help in the 
identification. He is also thankful to Dr. M. A. 
Salam and Prof. M. R. Suxena, Botany Depart- 
ment, Osmania University, Hyderabad, for kind 
encouragement. 

Botany Department, P. Rama Rao. 

Osmania University, 

Hyderabad-7, India, March 19, 1964. 


1. Gilman, J- C., A Manual of Soil Ftmgi, 2nfl ctl. 
The Iowa State College Press, Iowa, 1957. 
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I of Engineering Physics Series 
yy ^ By Ali Bulent Cambel, 

I ^nelos and Thomas P. Anderson, 
^l.^^x'oss, ]S[ew York and London), 
IPx''ice $G.50. 

lower reaches of the atmo- 
ivxx environment which, by and 
o a.03?odynamicist to treat air, the 
ouLgh which his vehicle flies, 
-A. c counting for viscosity, coin- 
■tl-iermal conductivity pheno- 
temperatures and pressures 
OJct^ineer, until the recent past, 
closigriL reasonably efficient aerial 
t' t'oiitinLTjLous flight within the atmo- 
• ni t i > m Oder* 3. -be supersonic Mach Numbers, 
aiat It o C tlTLe order of 10 miles or so. 

\Vi!h ih* f.xlli'fcTjLdes and velocities reached 

Fy FaUr tu' ininssiles and artificial satellites and 
tin* lufth ? « *1 1 r I >Oi'3-t-Lires encountered in rocket 
.iiul l,> 5 r S£>ace-cr'aft re-entering the 
Karlh',' atu isj‘>inoaro the idealized -concepts of 
fcrt i:,r: titeox'y 3ix*e no longer adequate. Intei- 
m«»lri*ul*u f<>roo«, e^lectronic excitation, reaction 
aii«i {» un/at i < >i I , dissociation and re-combination 
avr* F^hru. it -irjx -wlnicli the engineer has to take 
aranuid nf it\ }ii« designs for such applications. 
Th<^ thn.rr t i cn 1 f oxaradations for the study of 

MK'h itt'.il i pDlxeriomenon were of course laid 

hy phy: r i j : ciiaife some time ago. Today 

cIrvrF ipjnr! it K ill. 3e3ro-space technology makes 
It inrrra.MjiiU.v neoessary to use these aspects 
of Phyr.wr, iix oxx^ineering applications. This 

Fuok F uitc^iiclocL as an introduction to the 
pliVMc*. uf liciil C3-as effects. The authors are 
ju'tiVf* ui K'N* ‘a roll. in. the aero-space fields. They 
aFui't a Fntlatieoci ai^p^roach in their presentation 
iH-ifiiri i.vt-r .-;i in lifting nor dwelling inordi- 
iiutrly uii oomopl^xities. In general, deriva- 

l.u'iJitilzxs is 3 wded, presumably because 
thry cau 1 m* fc>tJ.nd elsewhere in the literature.* 
r\w tvlvvtit It oqin^tions are given and their 
realm ii ,|>I io^loility discussed. It would have 
|„*on |imliui»K Holjpftal to the uninitiated if impor- 
tant rrlVtvrii'os were cited in this context. The 
tun-,- c-l»apt;ers introduce the reader to the 
<•<!«, Vi. I nr II J-^ea.1 Gas outlining qualitatively 
the iM.huviotir an-d giving the conservation 
enuunu,, ,,ovox-n.ixxg the processes. Chapter 3 
<ii, ll-terrrxal and caloric equations of 
SlaU.";m,l <iviotes x-esults of classical Maxwell- 
BolLMUinn .^taxtistios regarding the partition 


function, law of mass action and Saha’s equation 
for equilibrium ionization reactions. Approxi- 
mations such as Lighthill’s ideal dissociating gas 
are also briefly touched upon. Chapter 4 
discusses the Debye-Hiickel Theory of ionized 
gases and summarises its validity and limita- 
tions; in the light of recent work. Chapter 5 
is a brief chapter devoted to a summary of high 
pressure effects which have significance in 
Hypersonic wind tunnel calibrations^. Chapters 6 
and 7 deal with dissociation and ionizat.lon 
phenomenon. These areas of chemical kinetics 
are of importance to the aero-thermo dynamicist 
when; dealing with Hypersonic Flight and Gas 
dynamic phenomenon occurring in propulsive 
engines. The simple kinetic theory treatment 
of gas-phase reactions is reviewed and a brief 
account given of the experimental techniques 
used for study of heterogeneous reactions. The 
last Chapter (7) contains a sketchy description 
of ionization and re-combination processes. 

In retrospect this short monograph provides 
a, on the whole, useful introduction to real 
gas phenomenon. S. Dhawan. 


Informational Macromolecules. Editors : H. J. 

Vogel, V. Bryson and J. O. Lampen. (Academic 

Press) , 1963. Pp. xix -|- 542. Price $ 16.50. 

The book under review is the proceedings of 
a Symposium held at the Institute of Micro- 
biology of Rutgers from ‘September 5 to 7, 1962. 
It deals mainly with the recent progress made 
in the fields of Protein Synthesis and Genetic 
Code. The book is divided into seven parts, twO' 
parts each on polynucleotides, the genetic code 
and protein synthesis and the remaining one on 
protein structure. The emphasis is throughout 
laid on the biosynthesis and functioning of 
molecules which carry information for the 
synthesis of protein. The book starts with the 
opening address by Professor Severo Ochoa on 
the mechanism of protein synthesis. There is 
also a later paper by Professor Ochoa on the 
genetic code. The two parts dealing with 
synthesis and properties of polynucleotides con- 
tain nine papers on the syntheses of DNA, RNA, 
and mixed polymers and on the secondary and 
tertiary structure of ribonucleic acids. The only 
paper in Part V dealing with protein structure 
is a masterly paper' by Christian B. Anfinsen 
on the assembly process in protein synthesis 
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and its relation to the molecular structure. The 
two parts dealing with protein synthesis contain 
eleven papers on the synthesis -of proteins using 
artificial and natural templates. The parts on 
the genetic code, a current topic of very great 
interest, contain eight papers, by leading 
scientists in the field. These deal with the 
important aspects like nucleotide sequence in 
code words, code word assignments and the 
universality of the code. 

Each part is followed by a record of the lively 
discussions which followed. The volume con- 
tains very good author* and subject indices. At 
a time when the advances in this borderland 
fields of biochemistry, genetics and biophysics 
are making rapid progress, a book of this type 
will certainly serve the excellent purpose of 
providing those interested in the field with the 
latest information in a single volume. 

G. N. R. 


Advances in Heterocyclic Chemistry (Vol. II). 

Edited by A. R. Katritzky. (Academic Press, 

New York), 1963. Pp. xiv + 458. Price $ 14.00. 

This is a worthy successor to Volume I, and 
if the present standard is maintained, the entire 
series will be most valuable to workers in hetero- 
cyclic chemistry as a source of information, 
answers to queries, and problems for investi- 
gation. 

The first two chapters (A. R. Katritzky and, 
J. M. Lagowski) are a continuation of two in 
Volume I covering proto tropic tautomer ism ; 
they deal with the tautomerism of pyrroles and 
five-membered rings with two or more hetero 
atoms. E. Schmitz, who described the first 
authentic diaziridine in 1959, has written a 
fascinating account of three-membered rings 
with two hetero atoms : oxaziranes, diaziridines, 
and diazirines. No ring of this type had been 
constructed until 1950, but ‘'their formation 
occurs surprisingly smoothly’' and they “have 
become, in a very short time, classes of com- 
pounds with an extensive literature”. Paulsen 
(1960) and Schmitz (1961) independently 
synthesized diazirines, the cyclic isomers of the 
diazoalka.nes for which ■ Angeli proposed the now 
accepted linear structure over fifty years ago ; 
Schmitz and Ohme synthesized the parent 
diazirine, cyclic diazomethane, in 1961. Among 
the numerous interesting reactions discussed by 
Schmitz are the practicable syntheses of alkyl- 
hydrazines from l-alkyl-diaziridines and N- 
alkyl-N'-acylhydrazines from l-alkyl-2-acyl- 
diaziridines. 
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Arylation, alkylation, hydroxylation and halo- 
genation of heteroaromatic compounds by free 
radical substitution are discussed by R. O. C. ' 
Norman and G. K. Radda. Treatment of pyridine 
with degassed Raney nickel is the method of 
choice foi' the preparation of 2, 2'-bipyridyI ; 
the mechanism of the reaction, side reactions 
and other aspects are discussed by G. M. Badger | 
and W. H. F. Sasse on the basis largely of their | 
own important work. Progress in quino^oline ! 
chemistry since about 1955 is reviewed by j 
G. W. H. Cheeseman. In the chapter* on the | 
reactions of diazomethane with heter'ocyclic I 
compounds (R. Gompper) a very useful section | 
on reaction mechanisms precedes methylation | 
and other reactions of diazomethane. G. F. Smith j 
has surveyed the acid-catalyzed polymerization [ 
of pyrroles and indoles. Methods of preparation 
and properties of 1, 3-oxazine derivatives are 
described by Z. Eckstein and T. Urbanshi; the 
latter in 1951 was the first to draw attention to 
their interesting reactivity and potential value 
as chemotherapeutic agents. The chapter' on 
“The present state of selenazole chemistry’’ 

(E. Bulka) consisting of sections on “syntheses 
with (of?) selenazoles’’ and “reactivity of ^ 
.selenazoles’’ fills a gap in the literature ; no- 
other review has so far appeared. The parent 
compound, selenazole, is still unknown. The 
concluding chapter on “Recent developments in. > 
isoxasole chemistry (N. K. Kochetkov and I 
S. D. Sokolov) is most interesting and stimu- 
lating, because of the unique chemical character 
of the isoxazoles and their biological activity ; 
the powerful oral hypoglycsemic action of some 
simple isoxazoles has been disclosed in a recent 
patent. Kl. V. 


The Chemistry of Flavonoid Compounds. Edited ' 
by T. A. Geissman. (Pergamon Press, London), 
1962. Pp. viii+ 666. Price £7-10sh. 

A review of the up-to-date knowledge of the j 
Chemistry of Flavonoid Compounds was long [ 
overdue. This has now been accomplished very I 
thoi'oughly, as different chapters, dealing with f 
the occurrence, isolation, structure determina- | 
lion, spectral properties, interconversion, stereo- i 
chemistry, biosynthesis, chemicogenetical studies | 
and also the economics, have been written by 
several authorities in the field. The book is 
of particular impoi'tance to the researchers in 
the field because of many experimental details 
given in it. 


D. K. Banerjee. 
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The Biosynthesis of Vitamins and Related 

Compounds. By T. W. Goodwin. (Academic 

Press, London and New* York), 1963. Pp. 366. 

Price 70 sh. 

This new publication will provide those inte- 
rested in vitamins and their role as coenzymes 
very valuable and useful material with critical 
evaluations at several places and show the. 
remarkable progress achieved in research in 
vitamins. Excellent chapters on the state of 
research work till end of 1962 and in some casesi 
till early 1963 have been compiled on the 
water-soluble vitamins : thiamine, riboflavin, 
nicotinic acid, folic acid, pantothenic acid, biotin, 
pyridoxin, vitamin B^o, choline, inositol and 
ascorbic acid and the related compounds asso- 
ciated with each of the above vitamins. The 
important coenzymatic role of water'-soluble 
vitamins is cited and discussed fairly exhaus- 
tively. Four very valuable chapters are also 
devoted to essential fatty acids and fat-soluble 
vitamins: A, D, E and K. The fact that 
vitamin research has made very rapid strides 
in the last few years with excellent team-work 
of scientists in different disciplines is very well 
brought out in this publication. Furthermore, 
emphasis is placed by citing publications on the 
merit and scope of new techniques, in particular, 
the use of labelled compounds in biosynthetic 
pathways in the field of enzyme and vitamin 
research. However, it must be mentioned that 
there are a few omissions, in particular, the 
relationship of thiamine to- lipoic acid is conspi- 
cuous by its absence. This book will serve a 
most useful purpose to a post-graduate student 
in Biochemistry in the adequate scrutiny of 
literature as well as to research workers inte- 
rested in the biochemistry of both the water- 
soluble and fat-soluble vitamins. 

H. R, Cama. 


South Indian Fruits and Their Culture (Second 
Edition). By K. C. Naik. (P. Varadachary & 
Co., 8, Linghi Chetty Street, Madras-1), 1963. 
Pp. xvi -f 335. Price Rs. 20*00. 

The publication of this treatise on South 
Indian Fruits is the outcome of the author's 
long-standing experience extending over nearly 
three decades as Horticulturist on various fruit 
research stations situated in Punjab, Bihar and 
Madras, culminating in his intensive research on 
fruit trees on the Kodur Farm. The book 
provides information valuable not only to the 
Scientific Research Workers in this field, but, 
more important and useful, to the orchard 


owner, giving details of field operations such 
as irrigation methods, application of manures 
and pest and disease control. The book is 
illustrated with 116 photographs and drawings 
and will be useful to orchard owners and 
students of fruit research. 

Part I deals on all aspects of orchard culti- 
vation and Part II deals in detail with all 
aspects of culture of individual fruits, as well as 
a miscellaneous array of fruits such as Caram.- 
hola, Inga dulce and prickly pear*. 

M. J. Narasimhai.' 

Books Received 

Prom : (Academic Press, Inc., Ill, Fifth Avenue, 
Hew York-3, N.Y.) : 

Microbiological Quality of Foods. By L. W. 
Slanetz, C. O. Chichester, A. R. Gaufin and 
Z. J. Ordal, 1963. Pp. xxiii -h 274. Price $ 9.00. 
Advances in Oral Biology (Vol. I). Edited by 
P. H. Staple, 1964. Pp. xiii -}- 350. Price $ 14.00. 
Fluorine Chemistry (Vol. 3) and (Vol. 5). By 
J. H. Simons, 1963 and 1964. Pp. xi-b 240 ; 
XV -b 5*05. Price $ 10.00 ; $ 16.50. 

Vitamins and Hormones — Advances in Research 
and Applications. Edited by R. S. Harris, 

I. G. Wool and J. A. Loraine, 1963. Pp. x -b 
374. Price $ 13.00. 

Ergodic Theory. Edited by F. B. Wright, 1983. 

Pp. xii -b 316. Price : $ 8.00. 

Magnetism : A Treatise on Modern Theory and 
Materials (Vol. 1). Edited by G. T. Rado and 
H. Suhl, 1963. Pp. xv + 688. Price $ 19.00. 
Metabolic Inhibitors a Comprehensive Treatise. 
(Vol. II). Edited by R. M. Hochster and 

J. H. Quastel, 1963. Pp. xviii + 753. Price 
$ 29.00 ; Subn. : $ 24.00. 

The Harvey Lectures (Series 58), 1964. Pp. xiv -b 
331. Price $9.50. 

Primary Processes in Photosynthesis. By M. D. 

Kamen, 1963. Pp. xii -f 183. Price $ 5.50. 
Italian Physical Society — Proceedings of the 
International School of Physics ‘‘Enrico 
Fermi’': Course 19 — Cos?7iic Rays, Solar Par- 
ticles and Space Research. By G. Polvani, 
1963. Pp. xii + 418. Price S 16.00 ; Course 21 — 
Liquid Helium. By G. Careri, 1963. Pp. xi -f 
442. Price $ 16.00 ; Course 22 — Semiconductors. 
ByR. A. Smith, 1963. Pp. xi -b 540. Price $ 22.00. 
Non-Glycolytic Pathways of Metabolism of 
Glucose. By S. Hollmann. (Translated and 
revised by Oscar Touster) , 1964. Pp. ix 4- 276. 
Price $ 12.00. 

Radiation, Radioactivity and Insects. By R. D. 
O’Brien and L. S. Wolfe, 1964. Pp. xv-b211, 
Price Cloth $ 5.95. Paper $ 3.45, 
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SCIENCE NOTES AND NEWS 


Award of Research Degree 

Andhra University has awarded the Ph.D. 
Degree in Botany to Shri M. Umamaheswara 
Rao for his thesis entitled “An Ecological Study 
of Some Intertidal Algae of the Visakhapatnam 
Coast”. 

Symposium on Palynology 

A “Symposium on Palynology", which would 
provide a forum for Indian Palynologists to 
meet for the first time, has been tentatively 
fixed for 19--21 October, 1964, at the National 
Botanic Gardens, Lucknow. Those who are 
interested to participate can write to : 
Shri P. K. K. Nair, Secretary, Symposium on 
Palynology, National Botanic Gardens, Lucknow. 

Symposium on Oils and Fats — 1964 

The 20th Annual Convention of the Oil 
Technologists’ Association of India will be held 
in Delhi from 26 to 29 December 1964. A 
Symposium on Oils and Fats is being organised 
on this occasion. The Soybean Council of 
America incorporated and the Vanaspati Manu- 
facturers’ Association of India have agreed to 
co-sponsor the Symposium. 

The Symposium will consist of two Technical 
Sessions and a Group Discussion on subjects of 
economic importance to the development of oils 
and oil-based industries. Papers containing 
results of original investigations, plant studies 
and reviews on subjects falling within the broad 
scope of the Symposium are invited for discus- 
sion at the Symposium by 30 September 1964. 

Further information can be had from the 
Convener, Symposium on Oils and Fats — 1964, 
Ganesh Flour Mills Co., Ltd,. Post Box 1025. 
Delhi-6. 

Raptakos Medical Research Board — Award o£ 

Fellowships 

The Raptakos Medical Research Board will 
consider applications for' the award of Fellov/- 
ships of values Rs. 3,000 and Rs. 6,000 per year 
for research work on medical and allied subjects 
in recognized institutions situated in the Union 
of India. 

Applications (in the prescribed form to be 
had from the Secretary) for grants for the year, 
gomnrencing January 1, 1965^ should reach the 


Secretary and Treasurer, Raptakos Medical 
Research Board, Dr. Annie Besant Road, WoiTi, 
Bomba.y-18, before September 30, 1964. 

Lady Tata Memorial Trust Scholarships and 

Grants for the Year 1964-65 

The Trustees of the Lady Tata Memorial 
Trust announced on the death anniversary cd 
Lady Meherbai Dorabji Tata., 18th June 1964, 
the awards of scholarships and grants for the 
yean 1964-65. 

International Awards of varying amounts 
(totalling £ 7,190) for resear'ch in diseases of the 
blood with special reference to Leukaemias are 
made to : Dr. B. Pedersen (Denmark), Dr. K. M. 
Laurence (U.K.), Dr. J. de Maeyer (Belgium), 
Dr. A. Agostoni (Italy), Dr. G. Corneo (Italy), 
Dr. D. Quaglino (Italy), Dr. F. Squartini (Italy), 
Dr. G. Trindente (Italy). 

Indian Scholarships of Rs. 250 per month each 
for one year for scientific investigations having 
a bearing on the alleviation of human suffering 
from disease are awarded to : Mr. R. Chatter jee 
(Calcutta), Dr. R. C. Chawla (New Delhi), 
Miss Niloufer J. Chinoy (Baroda), Dr. Fredy J. 
Daniel (Kanpur), Miss N. Jayalakshmi (Madras), 
Mr. A. G, Palekar (Bombay), Dr. K, T. Shetty 
(Lucknow) and Miss V. C. Trivedi (Bombay). 

Automatic Amino-Acid Analyser 

A new facility, an automatic amino-acid ana- 
lyser, has now become available at the Indian 
Institute of Science, Bangalore. 

The completion of its installation under direc- 
tion of Kenneth R. Woods of Cornell University, 
U.S.A., was announced by Pr'of. P. S. Sarma of 
the Biochemistry Department of the Institute. 
This instrument, a gift of the Rockefeller 
Foundation, is capable of automatically deter- 
mining which among the twenty different amino- 
acids that make up proteins ai'e present in a 
sample and in exactly what amounts. It is an 
essential tool of investigations of protein striac- 
ture and ma.y also be applied to the analysis of 
blood and urine in the diagnosis of certain types 
of hereditary disorders. It can also be applied 
to studies of the protein quality of foods. Some 
foods, cereal grains in particular, though high 
in proteins, lack one or' more of the essential 
aminp-acids. When a diet of this type is 
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sumed, much, of the protein may not be utilized. 
The analyser can be used to pinpoint dietary 
deficiencies of this sort and to provide informa- 
tion which can be utilized foi' enhancing the 
protein quality of foods by adding the limiting 
amino-acid or blending foods. It incorporates 
many improved features not yet available in 
commercial models. 

Stellar Radio Source 3 C 147 — the Most Distant 
Object in Space 

The galaxy designated 3 C 295 was considered 
till recently to be the most distant object in 
space. This has now been superseded by the 
quasi-stellar radio source 3 C 147 which has 
been found to be 10 to 20% more distant than 
3 C 295. This has been reported by Schmidt 
of the Mount Wilson and Palomar Observatory 
and Matthews of the Radio Observatory of the 
California Institute of Technology. 

The distance estimates are based on the well- 
known fact that light received from distant 
objects is shifted toward the red end of the 
spectrum, indicating that the objects are receding 
as part of the general expansion of the universe. 
According to Schmidt the red-shift of the lines 
of ionized oxygen and ionized neon measured 
in spectrograms of 3 C 147 obtained with the 
200-inch telescope was about 54*5% of their 
undisplaced wavelengths. This corresponds to 
an apparent recession velocity of 76,000 miles 
per second. The apparent recession velocity of 
3 C 295 is 67,000 miles per second. This obser- 
vation makes 3 C 147 the ‘‘most distant object 
in space" at present . — (Scientific American, 
May 1964.) 

The Alaskan Earthquake of March 28, 1964 
The following scientific details of the recent 
Alaskan earthquake are taken from an article 
by E. Tillotson in Nature : Preliminary determi- 
nations of the epicentre of the shock place this 
at 61-1° N., 147-8° W. The depth of focus is con- 
sidered shallow and the , Richter logarithmic 
magnitude between 8-2 and 8-6 makes this one 
of the world’s greatest earthquakes. The epi- 
centre is east of Anchorage, Alaska, and the 
origin^ time was 1964 March 28d 03h 36m 10s 
G.M.T. Aftershakes continued for several days. 
Eight shocks above magnitude 6 were experienced 
on the first day March 28, and there were many 
smaller ones. On March 30 at 02h 18m 05s 
G.M.T. , from the Kodiak Island region came a 

shock of magnitude 6-7. 

The Aleutian Islands arc from Komandorski 
Islands to Alaska, and Alaska itself must be con- 


sidered a major seismic and volcanic zone of 
the earth. For example, in 1959 alone there 
were some 40 earthquakes felt and recorded in 
Alaska. Shocks greater than magnitude 6 and 
of shallow depth of focus near to the present 
epicentre also occurred in 1932 September 14, 
1933 January 4, 1934 June 2 and August 2. 
Perhaps the greatest of the previous Alaskan 
earthquakes were on September 3 and 10, 1899, 
at Yakutat Bay both of magnitude about Sy 2 . 

In the Aleutian Islands arc shallow-focus 
seismicity follows the northern concave side of 
the Aleutian trench, being less intense near the 
Komandorski Islands. At the eastern end of 
the arc activity is higher near the Kenai Penin- 
sula. This seismic activity is only exceeded by 
that of Mexico, Japan and the Solomon Islands. 
The shallow shocks in the interior of Alaska 
indicate an interior structure related to the 
Pacific coastal arc, in the same way as the 
Rocky Mountains are related to the Pacific 
coastal ranges farther south in America. — 
(Nature, 1964, 202, 336.) 

Contact“Bend-Stretch Rolling 

An innovation in the rolling of steel and other 
metals may make it possible to use lighter and 
cheaper equipment in the manufacture of metal 
strip. The new technique in which the strip is 
squeezed, bent and pulled simultaneously is 
called “contact -bend-stretch” (C-B-S) rolling. 
It was invented by L. F. Coffin of the General 
Electric Research Laboratory. 

In conventional “contact-stretch’’ rolling a 
thick strip of metal is made thinner by pulling 
it between two heavy rollers. Fi'om a study of 
the effects of plastic strain on metals, Coffin 
found that less pressure and tension are required 
to reduce the thickness of the strip if plastic 
bending is added to the forces usually applied 
in a I'olling mill. One form of C-B-S rolling 
involves five rollers around which the strip 
travels in four loops. The overall size and 
weight of such an arrangement is considerably 
less than that of the conventional rolling mill 
of similar capacity. 

Strips up to 12 inches wide have been rolled 
by the new process. In one case the thickness 
of a strip of stainless steel was reduced from 
0-09" to 0-012" in four passes and without 
annealing the metal between passes. To do the 
same job conventional rolling methods would 
require about a dozen passes and several inter- 
mediate annealings.— (Scientific American, May 
1964.) 
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RAMAN-EFFECT SYMPOSIUM AT FREUDENSTADT : II 


4. Measurements of Intensity in Raman 
Spectra (Contd.) 

Measurements of the Absolute Intensity of 
Raman Lines of Gaseous CCl^ by W. Holzer and 
H. Moser, of Munich : The measurements were 
carried out with a scattering tube of one meter 
length, a multireflexion system of 4 mirrors 
(enhancement factor 30), 4 low-pressure Hg 
lamps (total of 10 m. length of discharge tube) 
and a three-prism Steinheil spectrograph and 
photoelectrical registration. 

According to Golden and Crawford the inten- 
sities were determined relative to 1--3 rotation 
line of Ho. Corrections were made for the 
spectral sensitivity and convergence angle. 

Results 

: a ^.,2 — 4-6 X cmVg± 10% 

5-6 X 10-33Nj_ cmVgii:20% 
'9iyx?~ 9 X 10--^'3N^ cmVg±20% 

^3 *• 9^(45 a ^.2 ^ 13 ^^. 2 ) ^ X 10-^iiNj^ cmVg 

and are the trace and anisotropy of 

derivation of polarisability tensot, g. the orienta- 
tion grade of the oscillation. 

There are similar measurements for the 
and lines, by Schrotter and Bernstein ; the 
results agree well. 

Raman and Infra-red Intensities of Some 
Silicon and Tin Organic Compounds by 
H. Kriegsmann, of Berlin- A dlershof : In a large 
number of compounds of type R.^SiX, R.jSnX, 
RSiX^ and RSnX.^, the Raman and infra-red 
intensities of the characteristic frequencies have 
been measured. It was established that the 
CH 3 - and SiC- oscillations in silicon compounds 
show no characteristic intensities, while in the 
tin compounds, for these oscillation groups one 
can speak of characteristic intensities in almos;t 
all cases. The SiH valence frequencies were 
investigated in detail. In the compounds of 
class ( 7 i-alkyl )3 SiH (sec-correspondingly iso- 
alkyl) 3 SiH and (Alkoxyl )3 SiH, there occur, 
however, characteristic SiH intensities. If alkyl 
groups in the named compounds are replaced, 
partially or completely by phenyl, substituted 
phenyl or chlorine, then the wave-numbers as 
also the Raman and IR intensities are found to- 
be influenced by the substituents. Consequent 
on hybridisation of 2 nd order (inductive effect) , 
the wave-numbers and Raman intensities rise 
with increasing electronegativity of the sub- 
stituents whereas the infra-red intensities fall 
down. The SnH valence oscillation behaves. 


as far as the present investigations allow, in a 
similar way. With the SiCl valence frequency, 
we can also notice a stronger influence of the 
substituents from the wave-numbers as well as 
from the intensities. Besides the hybridisation 
of the 2 nd order, there is here the possibility 
for the formation of pTr-d-n- compounds. Possibly 
these pTr-dTT compounds cause here a rise in 
wave-number and IR intensity with rise in 
electronegativity of the substituents, whereas 
the Raman intensity falls. Infra-red measure- 
ments show that hei'e, the influence of 
solvent on the intensity is of the same order of 
magnitude as that of substituents. A similar 
influence should hold for Raman intensities. 
Therefore, it is necessary in future to make 
these measurements in dilute solutions. 

In these investigations were engaged Mrs. 
Kessler and Messrs. Dube, Enge, Frei, Nillius, 
Reich, Schowtka and Ulbricht. 

5. E.kperimental Techniques 

Construction and Performance of a Raman 
Apparatus with Grating and Excitation with 
Helium Lines by R. Mecke, A. Schuhly, of 
Freiburg and H. Stammreich, of Sao Paulo : An 
apparatus for the photography of Raman spectra 
is described. Excitation is by a helium lamp. 
Reports are given of the construction data, form- 
ing of the cold oxide electrodes, pressure of 
filling and also of the voltage lequirements. The 
ratio of the intensity of the excitation line 
(5875 A) to the background (at A^' = 400 cm."^ ) 
is better than 30,000 : 1. The spectrograph with 
grating ( 1,200 lines/mm.) has a high light- 
gathering objective (aperture 1 : 1 * 6 ). The 
practical resolving power is at 1 A, which can 
be utilized with the plates used (size 18 x 32 mm.;. 
For isolation of the exciting line from the 
helium spectrum, use was made of a combina- 
tion of filters, whose assembly and‘ curves of 
transmission have been given. The problem of 
measuring and estimation of the line intensity, 
and the determination of their degree of 
depolar’isation have been discussed. 

Improvements in Raman-Effect Techniques 
by Bernhard Schrader and M. Stockburgei’, 
of Dortmund : One of the authors (B. Schrader, 
Z. analyt-Chemie, 1963, 197, pp. 295-300) has 
recently described an arrangement using a low- 
pressure mercury lamp and an interference filter 
condenser which has been found very useful in 
the photography of Raman spectra of crystal 
powders. The same illuminating airangements 
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can be used also for the excitation of Raman 
spectra of liquids. 

The hack-scattering urrangement uses cuvettes 
from 1 to 2 metre length which are illuminated 
from one end. The Raman radiation which 
issues from the same end (180® to the direction 
of excitation) is led through a strip-prism to 
the slit of the spectrograph. As the intensity 
of the excitation radiation in the cuvette can 
be easily measured, this back-scattering arrange- 
ment proves to be good for measurement of 
absolute value of Raman scattering coefficients. 
The small dead volume (the unilluminated 
liquid before the exit window) provides ideal 
conditions for the observation of resonance 
Raman effect. 

The standard cuvettes are cylinders of 18 mm. 
length and 7 mm. diameter (0-7 ml.). They are 
fitted in a spherical mirror system similar to 
those used in Raman gas cuvettes. The miiTor 
systems give a 10-fold intensity of Raman raaia- 
tion as compared to cuvette without the system ; 
there is no disturbance by radiation issuing 
from the cuvette walls. 

The micro-cuvettes require a filling of 0*07 ml. 
The intensity of Raman radiation is sufficieiit 
for the photoelectric registration of spectra of 
badly scattering substances. The spectra of 
coloured crystal powders can be easily obtained 
with radiation from a ruby laser. The Raman 
spectra of p-nitroaniline (yellow) and p-nitro- 
p'- dime thy lamino-stilbme (deep red) were 
obtained. 

A Comparison between Some Arrangements 
for Quick Photographic or Photoelectric Regis- 
tration of Raman Spectra by M. Delhaye, 
M. Bridoux, Mme Crunelle Cras, M. Migeon 
and M. Wallart, of Lille : A direct photo- 
electric registration speed of Raman spectra 
of a thousand cm."^ per second can be 
obtained with a time constant of a few* 
milliseconds. This enables the recording of a 
restricted region of Raman spectrum, containing 
a few characteristic lines within a few tenths 
of a second. The exposures of broader spectral 
region can also be obtained by using image 
changers or image-intensifying tubes ; here also 
the necessary time does not exceed a tenth 
fraction of a second if one uses a continuously 
working mercury, thallium or helium lamp. It 
is also possible to obtain a cinematographic 
record of a chemical reaction. The laser enable.s, 
in a very short time, a single photograph with 
a single shot ; it is, however, not possible at 
present to obtain a quick series of photographic 
exposures. 
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6. Investigations of Molecular STRUCTxrnE 

Raman Spectra of Gaseous Primary AUphav'e 
Amines by H. Wolff and H. Ludwig, of Heidel- 
berg: Raman spectra were recorded with .suitable 
arrangements of gaseous Methyl-, Ethyl- and 
71 -Propyl amines at a dispersion of 14-2G cm.'-i 
In NH valence region of methylamine, trieie 
were no bands of antisymmetric NH-valonee 
vibrations even in the otherwise strongly 
recorded spectra. In NH-valence region of 
ethyl- and 7i-propylamine there w^eie found, 
on the other hand, antisymmetric NH-valence 
vibration band at 3411 cm."^ and not at 
3470 cm.~i as reported earlier. But the strong 
band at 3425 cm.-^^ in the infra-ied gives the 
actual position of the antisymmelrical vibrations. 
In CH- valence region, there were found, both in. 
Raman and infra-red spectra of undiluted liquid - 
methylamine and methylamine solutions some 
5 bands : The appearance of these bands 
with gases supports the view that these baiid.s, 
at least for the most part, arise ivom resonance 
of the overtones or combinations of the CH 
deformation vibrations with one another' or 
with the fundamental CH-valence vibration.. 

Immediately near the exciting lines there wore 
observed faint bands in the specti'Liin of 
methylamine. The separation of these agree, 
within experimental errors, with what the 
theory gives for the distance of rotation bmicls- 
of the compound regarded as a symmetrical 
gyroscope under selection rule AK = 0 and 
A J =2. Accordingly these bands ai'c set clown 
as rotation bands. The neighbouring bands in 
the chain-oscillation regions of ethyl- and 
Ti-propylamine were ascribed to I'otation isomers. 

Raman Spectroscopic Investigations on p- 
Benzoquinone and Isotopic Molecules by H. 
Stammreich, of Sao Paulo, Brazil : The complete 
Raman spectra of p-foenzoquinonc and its 
centrosymmetric substituted isotope derivatives 
were observed in long wavelength spectral range 
by excitation with helium radiation 5875 -G A. 
In addition to p-benzoquinone which is point 
group D 2 ^ were investigated molecules C,;D 4 . 0 >,, 
and' as well as 2, 

which has symmetry The comparative 

analysis of the observed spectra which include 
frequency, intensity and polarisation, allows 
a. complete arrangement of all the 15 Raman 
active fundamental vibrations of the molecule 
under consideration. The circumstance that with 
symmetry class the sub-groups A^ and 
of point group goes over into totally sym- 
metric mode (Aj^ ) lead's us to the conclusion 
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that the spectraim of 2 , S-CqHoD^Oo is the key 
to the systematisation of the results. The last- 
mentioned compound has eleven total sym- 
metries, also in Raman-effect polarised ground 
vibrations, while the higher symmetry molecule 
of structure has only 6 . 

In addition to the 15 Raman-active funda- 
mentals there were numerous Raman bands 
observed which were very faint but which were 
undoubtedly first overtones, or binary combi- 
nations of type g-g or u-u and, therefore, as 
supplementing confirmation of the arrangement 
arrived at as regards the identification of the 
normal vibrations. Especially, the Raman bands 
were discussed which were observed in the 
region of C == O and C = C valence vibrations 
(1575-1715 cm.'i). Here, we are to expect only 
two fundamental vibrations, which in a pure 
form correspond to vibration motions, however, 
strongly coupled with the nearby lying fre- 
quencies. Furthermore, in the spectra of all the 
molecules investigated a large number of 
broader lines, some of them of greater intensity, 
were found in this range. These were explained 
as due to resonance enhancement and to Fermi- 
doubling. 

The classification arrived at of the frequencies 
and fundamental (grund) agi'ee satisfactorily 
with what is to be expected from the Teller- 
Redlich rule of product-ratios. 

Raman and Infra-red Spectroscopic Investi- 
gations on Germanium- Acetylenes by W. Stein- 
gross and W. Zeil, of Kiel : In continuation of 
previous investigations on the bonding pro- 
perties of halogenated acetylenes the follov/ing 
compounds were synthesized and their Raman 
and infra-red spectra measured : 

(CH3) 3 Ge - C = C - H 
(CH3) 3 Ge - C = C - D 
(CH 3)3 Ge-C = C-Cl 
(CHo) 3 Ge - C = C - CH3 


The position of the oscillations in the linear 
groups were especially discussed. The oscil- 
lations of C = C — bonds lie at about the same 
frequencies as those found by us previously in 
the analogous silicon compounds. 

The oscillations of Ge — - C = bonds lie, with 
the hydrogen compounds at 497, and at 485 cm.'^, 
with chlorine compounds at 570 cm.'i The 
carbon-chlorine-oscillation was to be seen at 


728 cm.-i and this has an appreciably higher 
frequency than in the case of carbon- and sili- 
con-analogous compounds. 

The Raman Spectrum of Selenium TriooMe 


by H. Gerding, Amsterdam, read out by C. C. 
Smitskamp : The results of an investigation by 


Raman spectroscopy of mixtures of SeO;^ and 
SO 3 in molar ratio 1 : 4 were reported. The 
Raman spectra show the Raman lines of 
liquid SO 3 with nearly unchanged frequency 
and intensity and in addition, the Raman lines 
of Se 03 -polymers. The Raman lines of solid 
( 8603)4 with point-symmetry group 84 (accord- 
ing to the X-ray diffraction measurements of 
Dr. Mylhof) were found to exist in the Raman 
spectrum of the solution. Besides ( 8003 ) 4 , there 
seem to be present also the oligomere of 8003 
or mixed compounds of type ( 8003 )^( 803 )^. 
(n = m, n^m, n= 0). 

The decomposition of liquid selenium trioxide 
was accelerated through the irradiation. 

The Raman Spectra of Some Dialkyl-Alu- 
minium Hydrides by H. W. Schrbtter and E. G. 
Hoffmann, of Mulheim, Ruhr : The Raman 
spectra of dimethyl-, diethyl, di-n-propyl- and 
di-iso-butyl-aluminium hydride were registered 
with a “Cary” Raman spectrophotometer Mod. 81. 
The observed spectr'a are in agreement with the 
consequences of assuming a model having a 
point-group 03 ,^ with plane (AlH)-ring. No 
deviation from such a model could be decided 
on with certainty. Most of the Raman lines 
were arranged in definite group vibrations. The 
very intense infra-red bands of AlH-valence 
vibration are extremely weak in the Raman 
spectrum. By stepwise addition of NEL 3 to 
(EtoAlH)^^, the Raman spectrum also exhibits 
strong AlH bands. They can be explained 
through the formation of intermediate complexes 
in the separation of AlH-ring, in the same way 
as in the explanation of observations made by 
DK-titr.a.tion. In mixtures of (MeoAlH), ami 
Al(i-Bu )3 there occurs an exchange of alkyl 
groups. The Raman spectrum allows the proof 
of the formation of compounds AloMe 3 (i-Bu) ^ 
and Al 2 Me 3 (i-Bu) 3 and gives an indication of 
the course of the reaction, which agrees with 
the results of calorimetric measurements. 

Raman Spectroscopy and the Structure of 
Aromatic Sulphur Compounds by G. Kresze, of 
Munich, and E. Ropte and B. Schrader 
of Dortmund : Raman and infra-red spectra of 
methyl arylsulphides, -sulphoxides and -sulphanes 
having the general formula p-XC 3 H 4 SO^j CII 3 
(n = 0 , 1 , 2 ; X = CH.O, CH3, H, Cl; NOo)' have 
been recorded*. 

The assignment of the frequencies of the ring 
vibrations was determined by comparison with 
the known assignments of the mono- and p-sub- 
stituted benzols. The ring vibrations below 
1000 cm."i which are dependent on the substitu- 
ents, show an approximate dependence on the 
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mass of the substituents. This is a useful guide 
for their assignment. On this mass dependence 
is superposed also, to a greater or lesser extent, 
the effects of the polar substituents. Above 
lOOOcm.'i, there appears the ring vibration 

(C^^-X)” as in the case of mono-substituted 
benzols Cf-H-X.— The p-substituted compounds 
P“XC^jH- Y show the characteristic frequency 
as in the case of (C,;H4)-X- and the frequency 
>■3 - as in the case of (C,;H4)-7-compoun(ls 

In the case of unsubstituted and p-substituted 
aryl sulphur compounds, these vibrations are inde- 
pendent of the state of oxidation of the sulphur, 
and appear as strongly polarised Raman lines 
and aa strong infra-red bands at 1100-1080 cm.'i 
These frequencies can be taken as the character- 
istic since the other ring vibrations, 

which depend on the substituents and which 
should give rise to a valence vibr'ation by reason, 
of the C^^-S binding, exhibit a complex fre- 
quency dependence. 

According to the assignment of the ring 
vibrations and of the known regions of v(SO.j), 
p(SO) as also ^(CHg) in which they appear, the 
following are known characteristic frequencies 
•of the sulphide-, sulphinyl-, and sulphanyl- 
groups which have been identified : 

Sulphide: KCH^-S) 730^710 

Sulphoxide: KCH^-S) 682-678 

5(CSO) 530-490 ; 5 (CSO) 370-350 

Sulphane: KCH.-S) 786-760 

5(SOo) 570-540 ; 5 (SOo) 535-515 

The various frequency ranges of 
which arise essentially out of the CH3 group 
swinging against the sulphup respectively in the 
sulphides, sulphoxides and sulphanes can be 
stated only after a complete experimei\ial 
evidence of the different structures of the 
CH3-S binding in these three classes of sub- 
stances is obtained. 

The Vibration Spectrum of Tetracyanoethylene 
(TCNA) by E. Lippert and W. Liider, of Stuttgart, 
and H. Moser* and J. Varchmin, of Munich : 
Preparation : Chemically pure, coarsely crystal- 
line TCNA was obtained for crystal pow^der 
spectra through repeated vacuum distillation on 
activated carbon. To obtain solution spectra, 
the TCNA \vas dissolved in acetoacetic ester 
(10’‘5 molar) and dichlormethane (10"' molar). 

Spectra : Infra-red spectra from 400-2600 cm."i 
,were obtained on KJBr-Tabietts, and in solution 
by means of Beckmann IR9. Raman spectra 
from 50-2600 cm."i of tablets of the pure sub- 
stance and of solutions , were registered photo- 
electrically with a Steinheil Raman apparatus. 


With the exception of a single oscillation of 
crystal lattice at 87 cm."^ there was no difference 
noticeable between the spectra of solution and 
solid. The asterisked numbers were communi- 
cated by F. Miller of Pittsburgh. 

Symmetry Groups 

Wave-numbers, in i^rackets 
normal oscillations 

2236 (CN), 1501 (C-C), 1280 (C— C.), 
541 (C— CN) 357 (CN— C -CN); 

416 (C- CN); 

510(C-CN) 127(CN— C-CN) 

2246 (CN), 682 (C-C), 590 (C— CN), 
251 (CN— C— CN); 

2258 (CN), 1154 (C— C), 578 (C -CN), 
367*(CN— C— CN); 

2222 (CN) 958 (C— C), 552 (C — CN), 
165* (CN— C— CN); 

428 (C-CN), 119*'(CN— C— CN) 


Determination of Structure of Three PcrchZa- 
rated Organic Compoimds by E. Ziegler, of Bam- 
berg : With the help of Raman spectra and in 
part consideration of IR-spectra, the unknown 
structures of three perchlorated' organic sub- 
stances were investigated : 

CfjCl^ .. (melting point 93"’ C.) 

CcClo .. ( 148° C.) 

CsCls .. ( ” 103° C.) 

For the CcClg-compound, on the basis of the 
previous chemical investigations, a series of 3- 
ring and 4-ring structures were discussed as 
possible molecular structures. By the evaluation 
method of Herzberg, the number and polarisa- 
tion of the expected lines of each of the struc- 
tures, in various wave-number ranges, were 
obtained. 

The wave-number and degree of depohrrisa- 
tion of the lines in the (C = C)- and (C — C)-- 
range identify the compound as perchloi’- ( 1 , 2) 
dimethylcyclobutane. 

Its dechlorinated product C^jCl,. could be 
explained as perchlordimethylene cyclobutane. 
The observed great scattering of (C=:C)-wave- 
numbers (1536 p, 1620 dp, 1690 p) has been 
accounted for* as due to strain in the ring of 
these structures. 

For the CgClg combination, there -wei’e 
observed lines' of higher intensities of (C = C) - 
(1488 p, 1693 dp, 1733 p) which lie well separated. 
On account of a large number of molecular 
structures which were obtained on chemical 
considerations, and on account of the wave- 
numbers and the symmetry considerations that 
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were carried out, only the highly strained 
structures (a) and (b) come into consideration 



Discussion and comparison of structure 
coefficients of (0=0)- lines with those corres- 
ponding in the C^.Cl, .-compound that have been 
observed enables the structure (b) to be decided 
upon as correct. 

7. Vibration Spectra of Crystals 

The Influence of the Internal Field on the 
Selection Rules for Raman Effect in Calcspar by 
O. Theimer, of New Mexico : The intensity of 
the light scattering, in crystals is determined by 
the effective polarisability a* determined, cl''' can 
be defined through the following equations : 

^ = aE* - a*E% E* - yE^ a* = ay. 

E° is the average macroscopic radiation fields 
E* is the effective microfield at the position of 
the atom, /x is the induced dipole moment. E* is 
a linear function of E°, but is not necessarily 
parallel to it. E”‘ has been calculated for the 
case of calcspar under the assumption that the 
CO.^ ions rotate round the 3-fold axis and that 
the elastic waves are excited thermally. It is 
found that has a lesser symmetry than a and 
the magnitude of the tensor component 
depends on the direction of the incident and 
scattered rays of light. In this way the break- 
down of the selection rules can be qualitatively 
clarified. 

The Classification of Vibration Spectra of 
Three Modifications of Thiourea by the Help of 
Factorgroup Analyses by R. Fischer and 
B. Schrader, of Dortmund ; The vibrating unit in 
crystals is the elementary cell. Therefore, the 
vibrations of a molecule in a crystal grating 
split up, at a maximum, into as many com- 
ponents as the molecule has in the elementary 
cell. The selection and counting rules are given 
by the factorgroup analysis. For the proving 
of the method, thiourea is very suitable since 
it has many modifications. The investigations 
dealt with the room temperature modification 
the ferroelectric modification C.,^“ at 

3 


— 180° C. as well as the closed compounds Dg^ 
The Raman spectra of these compounds and als 
of the deuterium substituted ones were obtaine 
by the tablet method. The IR-spectra of ther 
were also obtained, in part with monocrystallin 
layers and polarised radiation. The theor 
predicts splittings of molecular vibrations, a 
well as differences in frequencies, or* coincidence 
in infra-red and Raman spectra. The prediction 
are fulfilled in most of the cases, and parti 
cularly well with the C=S- and with NH 
valenry vibrations. Considerations of intensit 
distributions of the band components wer 
taken as helping factors in systematisatior 
Raman spectr'a show, in the range belo^ 
200 cm.‘i^, lines which have their origin in th 
translational and torsional vibration of th 
rigid molecule. A classification could no 
however, be arrived at. 

8. Force-Constants and Frequency 
Calculations 

A New Internal Valence Force Field fc 
Benzene by J. Duinker' and I. Mills, Amsterdam 
Recently Callomon, Dunn and Mills hav 
measured and analysed rotational structure i 
the 2600 A band system of benzene and ben 
zene-d<> (to be published). They were able t 
determine the Corioiis zeta coefficients ^ 
for the two degenerate components of the rin 
angle deformation vibration in the Eo 
species of and C(.D(.. The values of th 

zeta coefficients are related to the force fiel 
governing the molecular vibrations, and the 
may be calculated from the L matrix, definin 
the form of the normal co-ordinates, and th 
C-matrix, a function of the masses and moleculi: 
geometry, as discussed by Meal and Polo. 

We have calculated 'S for both Whiffen' 
valence force field and Scherer and Overend 
Urey-Bradley force field. Neither reproduce 
the observed values satisfactorily, although th 
Urey-Brad'ley force field does better than tb 
valence force field. 

We have found a new force field for tl: 
planar vibrations of benzene to fit these ne^ 
data in addition to the previously determine 
frequency data by a least squares refinemen 
using programmes especially written for It; 
Elliot 803 computer. Our force field is analogoi 
to Whiffen’s in that it is basically a valenc 
force field, but our final values of the fore: 
constants, and the forms of the normal vibr'e 
tions, are very different from his. We refine 
the force constants expressed in an internal C( 
ordinate representation, and in ord'er to obta 




424 

a unique solution we included only a limited 
selection of interaction force-constants, the latter 
being chosen by physical arguments based on 
the re-hybridisation of orbitals around the car- 
bon atoms during the vibrations (hybrid orbital 
force field) . The signs and magnitudes of these 
interaction constants, which were determined 
from the data by the force-constant refinement 
procedure, are in good agreement with theoreti- 
cal expectations. Also the magnitude of the- 
C — C stretching force-constant in our force 
field is 7*02md. A"i, in place of 5*55md. A"i 
in Whiffen’s force field ; our result is in better 
agreement wnth expectations based on bond 
order and bond length, and the known force 
constants for C — C single bonds (ca. 5md. A"^) 
and for C = C double bonds (ca. 10 md. A"i). 
For all these reasons we regard our new force 
field as more reliable than Whiffen’s force field. 

Our calculations have been based on the Mair 
and Hornig assignment of the species 

vibrations, and our results strongly favour this 
assignment, in that the sign and magnitude of 
the interaction force-constant in the species 
cannot be made consistent with the other sym- 
metry species using the Ingold assignment. We 
included a ^'Kekule” interaction force- constant 
between the CC stretching co-ordinates, of the 
type used by Scherer and Over end as a modifi- 
cation to their Urey-Bradley force field. 

Finally we have transferred our force field to 
a number of related molecules : (1) halogenated 
derivatives of benzene, and (2) pyridine and 
its partially deuterated derivatives. We find 
that our benzene force-constants provide a good 
zero-order guess for the force field of these 
molecules, and that satisfactory force fields for 
these molecules can be obtained by making small 
modifications to the benzene force field around 
the substituent groups. 

Recent Calculations of Force-Constants by 
W. Sawodny, Stuttgart : By one of the processes 
developed by A. Fadini, it is possible to deduce 
a force-constant theorem comprising all the 
coupling constants of the general valence-force 
model, making use of no other additional data • 
than the vibration frequencies and the geometri- 
cal dimensions of the molecule. Thus, the 
normal frequencies are considered to be com- 
pletely uncoupled in the first approximation. 
The well-known coupling of the kinetic energy 
is introduced step by step and the correction of 
the force-constant matrix is computed by 
means of ISTewdonian treatment. 

As the mathematical relation is very com- 
plicated, an attempt is made to elucidate the 
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application of the methods for obtaining Hit* 
force-constant theorems by means of select and 
.significant examples. The results) show that tlii* 
correction to F^ is very small. This implies thrit 
in the case of weakly coupled systems, iiit 
greatest changes occur along the diagonaic of 
the F-matrix, while the coupling terms decreas- 
very little in weight. The corrected and modi- 
fied valence-force models obtained in such case.s 
correspond to the general valencc-force models. 
The non-diagonal terms of the F-matrix always 
become greater when the coupling of the nornml 
vibrations is increased. So long as the normal 
vibrations are sufficiently characteristic Hat* 
method can be effectively made use of. Onl v 
if fhe coupling is so strong that the vibration 
frequencies can no longer be predominantly 
associated with a symmetry co-ordinate. Hit* 
method fails, which is not surprising, considoi*- 
ing that a completely uncoupled system has been 
made use of as the starting point of the solution. 

Finalising Model Calculation with Elccironic 
Calculating Machine PERM for Molecules H ,0, 
D,0, HDO, and Dp and Ethylenes cjl.x . 

^ 2 ^ 4 : Mixtures of Deuterium Isotopai 

Ethylene Molecules by G. Strey, of Munich : 
By means of the comparative iteration mctrioci 
suggested by E. W. Schmid, the forcc-constant.s 
of the general potential form 2V = £ f^. t. for 

H 2 O and have been determined. The vibra- 
tion frequencies of HoO and D^O have been maclo 
use of in calculating the four force-constant.s aV 
the HoO molecule. The wave-numbers of HDO, 
and have then been ascer- 

tained by means of the force-constants. The? 
anharmonicities have been taken into account 
through a correction term of the atomic ma.s.s of 
the form m' = m(l -i- c/ y' m) (c=r0*08). The 
accuracy of the experimental wave-numl)er:> 
amounts to ^ 0*02 to 0-05 cm.-i The deviation 
of the calculated wave-numbers for H.,0 and 
DoOis 0*5% (ca. ± 15 cm.'^) without the anharmo- 
nicity coirection, and 0-02% (ca. hi 0-6 cm.' * ) 
with the correction. The correction term there- 
fore improves the result by a factor of stf 20. 
For the remaining isotopic vi^ater molecule, the* 
deviations are as higher orders of the 
defects. The force-constant of ethylene molecule 
has been determined with the help of the two 
isotopic molecules CoH^ and Then, with 

these force-constants, the wave-numbers of the 
mixed deuterised ethylene have been deter- 
mined, thereby confirming the order suggested 
in the literature. The deviation of the calcu- 
lated wave-numbers from experimental values 


Ram an- Effect Symposimn at Freudenstadt : II 



Adaptation of Guinea Pig to Acetylcholine 


425 


Fo. m 1 
July 20, 1964 J 

is 1% (ca. ±; 30-40 cm."i). This lies within 
errors of experiment. 

The PED-values (PED : Potential energy distri- 
butions) have been given along with the modes 
of vibration. 

Schmid’s iteration method enables model 
calculations to be made for cases where not all 
the frequencies of a molecule are known without 
doubt provided we have simultaneously at our 
disposal the spectra of the isotopic molecules. 
Thus, in all, there are more well-determined fre- 
quencies than the number' of force- const ants' 
to be calculated. The uncertain frequencies can 
be neglected in the iteration and subsequently 
they can be determined from the force-constants. 

9. Other Investigations 

The Temperature Dependence of Breadth of 
Raniari Lines in JLiqiiids by U. Weber Munich : 
Investigations were carried out in liquid CCI 4 , 
SnClj, benzol, cyclohexane, methanol and 
ethanol. The line breadth can be brought in 
close relation with the thermal behaviour of the 


relaxation phenomena of the molecules in 
liquids theoretically investigated, by Debye. 
The amount of widening is, in addition, 
dependent on the form of the profile of the line. 

The Quantitative Raman Analysis in Indus-- 
tries by G. Matz, of Ludwigshafen : In the 
analytical application of Raman spectroscopy in 
industrial laboratory, we have to consider the 
special requirements of the analytical methods 
and hence the apparatus used should be designed 
not only for accuracy but also rapidity. An 
accurate apparatus is required and full instruc- 
tions on the accessories which may be required 
for quantitative Raman analysis in industry. 
On the basis of a series of examples, the analyti- 
cal problems which usually come across in the 
industrial laboratory have been considered. The 
quantitative Raman analysis of binary, ternary, 
and multicomponent mixtures have been dis- 
cussed in detail. In the end there are two 
examples given of quantitative analysis of 
constitution. 


ADAPTATION OF GUINEA PIG TO ACETYLCHOLINE 

JUSTYNA M. WISNIEWSKA^'^ 

Institute of Physiopathology, Medical School, Lodz, Narutowicza 60, Poland 


T>ROBLEM of adaptation of animals to acetyl- 
choline (ACh) has not as yet been studied 
despite the fact tliat (i) ACh plays an essential 
role in the electrical activity associated with 
nervous conduction'^ and it probably directly 
a.ffects a cellular metabolism as inferred from the 
ACh-accelei'ated turnover of phospholipids- and 
ACh-stimulated synthesis of acetylcholinesterase 
(AChE)*i ; (ii) AChi, accumulated after the in vivo 
inhibition of AChE by AChE-competitive irrever- 
sible inhibitors, leads to hyperactivity,"^ decay of 
electrical activity in axons^ and to d'eath in a 
final analysis as the result of bronchial spasms, ^ 
and depression of respiratory reflex-'^ ; (iii) Too 
low level of ACh also reflects in disorder of the 
respiratory reflex^ ; (iu) Cold-blooded animals, 
adapted' to low temperatures, showed ^ an 
increased level of ACh'^ and enhanced activity 
of AChE in brain, body tissues and body 
fluids.'^'*'"’ 

* On leave from Institute of Experimental Pathology, 
Polish Academy of Sciences, Warsaw, Poland. 


Since the data mentioned under (iv) directly 
point to a possible participation of ACh-AChE 
system in the process of ada.ptation to cold, 
while data [ (i) - (iii) ] indicate the great physio- 
logical importance of ACh, experiments were 
carried out with the aim of testing of the ability 
of guinea pig to adapt to high doses of ACh. 

Material and method. — 200-400 g. (2-5-months- 
old) male guinea pigs were exposed once a day 
to ACh, applied in a form of aerosol.''^ The 
animals under examination react with typical 
symptoms of contraction of bronchi, which are 
very similar to those induced by histamine 
aerosol.i^ Guinea pigs have been taken out of 
the expositional chamber ir in 3rd phase of pro- 
voked asthmatic-like attack, i.e., in the moment 
of br-adypnea, expiratory dyspnea and inspiratory 
respiratory arrest. A time of exposition, pas- 
sing between the moment of start of the first 
exposition to the moment of appearance of the 
3 rd. phase of asthma ’ symptoms was taken as a 
measure 'of the initial sensitivity of a given 
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animal to ACh (to)- After the single appli- 
cations of ACh aerosols in successively increased 
concentrations, the initial dose-response curve 
(IDRC) was estimated for each animal. In a 
result of repeated expositions to ACh aerosol 
cf a given concentration the actually observed 
lime of exposition (t) was considerably pro- 
longed. A value of the ratio t/t^j was taken as 
a measure of the adaptation, i.e., the increase 
of tolerance to ACh. 

Each type of test was carried out on 20 
animals at least. Control animals were breeding 
together with the tested ones at 20-24° C., and 
their sensitivities to ACh were determined only 
twice, viz., at the start and at the end of experi- 
ment. 

Results . — ^As can be seen from the data of 
Fig, 1, the initial ACh-sensitivity depends both 
on the age of animal and the concentration of 
aerosol. Guinea pigs well tolerate ACh aerosols 
in concentrations below 1%, and are very sensi- 
tive to aerosols more concentrated than 2% ; 
ACh-sensitivity decreases with the increase of 
age of animal. IDRC is hypei'bolic-like in 
shape ; A range of concentrations of ACh com- 
prised within the bend fragment of IDRC 
presents a zone of the optimal adaptability of 
guinea pig (ZOA) to ACh. 



Fig. 1. Initial sensituity (IDRC) of guinea pigs of 
diffeient age to aerosol of r.cetylcholine. 'ihe bend fiag- 
inent of IDRC, comprised within the arrows A and E, is 
zone of the optimal adaptability (ZOA). 

On the basis of the data of Fig. 1 the animals, 
divided into three distinct groups, once a day 
were exposed either to 1-5, 1-8, or 2*0% ACh, 
respectively. In each case after 3 expositions 
the toleran:e increased to 300-400% of the 
initial value (Fig. 2). After 18-20 treatments 
the animals could be regarded as fully adapted 


to ACh aerosol of a given concentration. In 
this stage guinea pigs kept for 20 mm. in the 
expositional chamber did not exhibit any 
symptoms of asthmatic-like attack. If animats 
were continuously shocked, ie., if they were 
taken out of the expositional chamber- in the 
4th phase of asthmatic-like attack (staggering, 
unbalancing) they adapted to ACh slowly, and 
after 18 days their tolerance rapidly dropped 
(Fig. 2, Curve IV). 



Fig. 2. Kinetics of adaptation of guinea pigs to 1 , 5, 
1*8 and 2*0 % aerosols of acetylcholine (Curves 1, II and 
III, respectively). Permanently .shocked animals do not 
adapt to ACh (Curve IV). 200-300 g. animals were 
under examination. 

Animal adapted to a given concentration of 
ACh is not fully adapted to the higher one. It 
can be adapted, however, if it will be exposed 
to ACh aerosol of higher concentration com- 
prised by the new ZOA. Figure 3 explains this 
assertion : After the IDRC has been determined 
(Fig. 3, Curve I), the animals were exposed to 
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LETTERS TO THE EDITOR 


LATTICE THERMAL EXPANSION OF 
RUBIDIUM IODIDE AND CALCIUM 
SULPHIDE 

The results of an accurate measurement of the 
lattice parameters and coefficients of thermal 
expansion of rubidium iodide and calcium 
sulphide (both belonging to the sodium chloride 
structure) are being reported here. 

The thermal expansion of rubidium iodide has 
been studied by Henglein^ at low temperatures 
and by Baxter and Wallace^ at ordinary 
temperatures by pyknometrlc methods. For the 
range 25°-50^ C., Baxter and Wallace give a 
linear coefficient of 30'lXlO'V°C. which is 
much lower than the value 39-7 x 10"^/° C. 
given by Henglein for the range 79 to 0® C. An 
accurate re-determination was therefore con- 
sidered desirable. For calcium sulphide, the 
coefficient of thermal expansion does not seem 
to have been measured. 

The lattice parameters were determined by 
the X-ray powder diffraction method using a 
fiat-fiim back-reflection camera. The technique 
used by Deshpande and Mudholker^ had to be 
modified as, for both the substances, only one 
good reflection was available for measurement. 
Annealed powder of specpure Aluminium was 
sprinkled over the sample and composite photo- 
graphs were taken. With the help of the com- 
posite photographs, the necessary correction was 
worked out for the lattice constant obtained 
from the single reflection by a procedure similar 
to that of Bacon.-^ The values of the lattice 
parameters and the observed coefflcients of 
thermal expanncn at different temperatures are 
given in Tables I and II. 


Table I 

Lattice constants of nihidium iodide and calcium 
sulphide at various temperatures 


. ■ Rubidium 

iodide 

Calcium 

sulphide 

Ttmp. ’C. 

V (i) 

Temp. C. 

V <i) 


7 ‘3466 

26 

0*0951 


±0-0002 ■ 


±0*0002 

69 

i * cc9 1 

58 

5*C9'70 

63 

7-Sr,:2 

132 

5 -7032 

119 

7-3750 

161 

5-7051 

173 

7-3957 

246 

5-7128 



293 

5-7176 


The room temperature value 7 • 3466 it * 0002 A 
for the lattice constant of rubidium iodide 
agrees wi:h the value 7-340 ±-004 A quoted 
fay Donnay and Nowacki.^ Similarly the value 


Table II 

Coefficients of thermxil expansion of rubuhn 
iodide and calcium sulphide, at different 
temperatures (in 7iniis of H) ‘V' C. ) 
Ru'bid'ium iodide i'ulvmiw mlphul- 


T emp. °C. 

a(Obs.) 

a (Calc.) 

I’t.-nip.® < 

cr (< d IS. 

40 

39-7 

40-0 

40 

11-4 

60 

4-1*2 

40-7 

80 

12-7 

SO 

42*6 

42-1 

120 

14*1 

M-1> 

100 

43-2 

44-0 

100 

120 

47*0 

46*5 

200 

10-2 

140 

49-3 

49 * 6 

240 

17-1 

160 

53-6 

63-4 

280 

IH-U 


5-6951 ± 0-0002 A for the lattice constant . : 
calcium sulphide agrees well with tiie %‘alu 
5*6950 A reported by Primak et alf* 

It is found that over the range of l.einiM,us 
ture covered in each case the coeniciiuifs ♦ 
thermal expansion follow the equations giviv 
below. 

For Rbl, 

_ 1 da 
~ ttss di 

= 40-23 X 10-»- 3-81x10-* t + 7-46 x lO' f*. 
For CaS, 

_ _1_ da 

- 11-23X tH 0«l8x It) f'. 

The mean coefficient of thermal expansion at 
rubidium iodide for the range 25-50*' C. i 
40-1 X 10''V° C. as against the value 30*7 V 
10" C. given by Baxter and Wallace. It nuiv 
be pointed out that the increase in the coeillcient 
of thermal expansion of rubidium iodide with 
temperature is greater than that in ruble liUtB 
chloride and rubidium bromide as reportecl by 
the authors^ elsewhere. 

Department of Physics, D. B. Sirbeshm ukh. 
Univ. College of Science, V. T. Deshpanok. 

Osmania University, 

Hyderabad-7, June 1, 1964. 
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THE CRYSTAL AND MOLECULAR 
STRUCTURE OF ARSENIC 
TRIBROMIDE AT -10'’ C. 

Arsenic tribroiviide is a hygroscopic yellowish- 
brown oily liquid at room temperature. A small 
quantity of this liquid was sealed in a Linde- 
mann capillary and using the low temperature 
camera developed by Singh and Ramaseshan 
(1964), a single crystal was grown. The hkO, 
hkl and hk2 reflections were recorded by the 
multiple film technique. 


could not be recorded. The prominent peaks 
in the Pattei.son-Harker section at W=:l/2 
enabled the crystal to be assigned the space 
group P2i2i2i. 

As the four atoms have nearly equal atomic 
number (As == 33, Br = 35) the heavy atom 
method could not be used. 

The approximate co-ordinates in the hkO 
projection were obtained from the Harker- 
Patterson section at W rr 1/2 . The hkO electron- 
density projection is shown in Fig. 1. 


ib/4 



The crystal belongs to orthorhombic system 
with cell dimensions 

a = 12-148 A, b = 10-244 A, c = 4-34 A. 

The Weissenberg photographs taken about c 
axis indicated the space group to be either 
P2i2;^2i or P2i2i2. The ambiguity could not be 
resolved directly as the crystal did not grow 
^long any other axis and the 001 reflection^ 


The 2 : co-ordinates were estimated from 
generalised Patterson projection using hkl 
reflections. The R factors (= 2l |Fol— iF’oD 
for hkO and hkl and hk2 reflections, at this 
stage were *25, -45 and -60 respectively. By 
trial adjustment of the z co-oi'dinates, the R 
factor for all -the reflection (including 
l^nqbserved reflections) was redu??d to.g?, 
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The approximate co-ordinates are given below. 




X 

y 

z 

Br 

(1) 

-37 

•61 

0 


(2) 

-39 

•26 

0 


(3) 

-635 

•45 

0 

As 


•465 

•44 

•: 


The molecule is pyramidal, with the bronune 
atoms at the vertices of an equilateral triangle 
forming the base of the pyramid, and arsenic 
at a height 1-08 A above the plane of the 
bromine atoms. 

The refinement of atomic and temperature 
parameters is in progress. 

The authors are grateful to Prof. S. Rama- 
seshan, Head of the Physics Department, Indian 
Institute of Technology, Madras, for the guidance 
and encouragement. Thanks are due to the 
Council of Scientific and Industrial Research of 
India for sponsoring the scheme on Low and 
High Temperature Crystallography and for the 
award of the Research Fellovrship to one of the 
authors (A.K.S.). Thanks are also due to 
Prof. B. R. Pai of the Presidency College, 
Madras, for the sample of AsBr^. 

Department of Physics, A. K. Singh. 

Indian Institute of Tech., S. Swaminathan. 
Madras-36, June 29, 1964. 


1. Singb, A. K. and Ramasesbant S., Proc» Ind, 
Acad,Sd,j 1964, 60 (in press). 


ACTION OF MAGNESIUM CHLORIDE 
ON ALCOHOLS 

Magnesium Chloride reacts ^ ' with alcohols in 
cold benzene forming the hexa-alcoholates 
MgCh.6 ROH where R ■= Me, Et, 

and n-ventyl. Heating the alcoholates to 
60° C./0‘1 mm. formed magnesium chloride fetra- 
alcoholates and heating to 120° C./O-l mm. 
formed magnesium chloride dialcoholates. 

Simon^^ found that the methyl and ethyl 
alcoholates of magnesium chloride conformed to 
the formula MgCL . 6 ROH, The reactions of 
other alcohols on magnesium chloride have not 
yet been studied. It was found in this investi- 
gation that anhydrous magnesium chloride 
reacted vtith methyl, ethyl, n-propyl, isopropyl, 
n-butyl, isobutyl and n-pentyl alcohols to give 
compounds which conformed to the general 
formula MgCL, 6 ROH. 

Anhydrous magnesium chloride was prepared 
by heating the hydrated salt to 200° C. in 
presence of dry HCl gas ; the compound was 
also prepared by the azeotropic dehydration of 
tb^ h7di^te4 s^lt, bex}?ene being added to the 


appropriate alcohol to form tlie ternarv 
azeotrope. 

To magnesium chloride (4g.), benzene (50 
and ethyl alcohol (50 g.) were added dvopwi/e 
and a vigorous reaction took place. After 
cooling, the solution was evaporated to drynei^'S 
under reduced pressure. A white paste was 
obtained to which, benzene (10 g.) was added 
and the solution again evaporated to dryness. 
A white solid (6 g.) was obtained. On analysis 
the solid was found to be MgCL. 6 ROH. 

Other alcoholates were similarly prepared hy 
the action of anhydrous magnesium chloride on 
the appropriate alcohol. The higher alcoholates 
were also prepared from hexa-ethyl and hexa- 
isopropyl alcoholates by alcohol intcrcbanr.v* 
method.^ 

The hexa-ethyl alcoholate was heated t‘‘ 
60°C./0-lmm. The resulting compound oa 
analysis was found to be magnesium chlondr 
tetra-ethyl alcoholate. Heating was then conti- 
nued at 120° C./O-l mm. The resulting compound 
on analysis was found to be a dialcohol air. 
Heating was then continued to 180° C./0*1 nun. 
and the compound' was found to conform to 
magnesium monochloromonoethoxidc. Hoatiii?; 
to 220° C./O-l mm. left a residue of magnesium 
hydroxy chloride. 

All the alcoholates described above easily 
undergo hydrolysis and the usual precaution-: 
had to be taken to exclude moisture. 
Department of Chemistry, R. K. Multani. 
Hans Raj College, University of Delhi, 

Delhi-6, April 8, 1964. 


1. Simon, S. E., Joi^rn, praH. C/iett/., 1870, 20, 

^71 

2. Bra^dley, D. C. . Multani, R. K. and Wanllaw, ^V., 

Jo7trn. Chem. Soc..^ 1958, p. 4153. 

3. — and — , Ibid., 1958, p. 4647. 


PAPER CHROMATOGRAPHIC 
SEPARATION OF TITANIUM, THORIUM 
AND CERIUM OR ZIRCONIUM, 
THORIUM AND CERIUM 

The possibility of utilizing simple’ inorganic 
solvents in paper chromatography of inorganit! 
cations has been studied compai'atively 
recently.i“5 The authors have tried simific 
inorganic solvents and the results are presen l ed 
in this communication when successful separa- 
tion has been achieved. 

Untreated Whatman No. 1 filter-paper strip.s 
(size 1-0x20-0 inches) were used and the 
strips were irrigated for 3 hours at a temperature 
of 25 1° C. All the solvents ysed were ot 
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analytical reagent quality. Nitrates of zirconium 
and thorium, chloilde of titanium and sulphate 
of cerium (1 gm. of the salt in 100 ml. cf 
distilled water) were used as the test solution. 
The development of the chromatograms v/as 
carried out by spraying them with saturated 
solution of alizarin in 96% alcohol and exposing 
them to ammonia and acetic acid vapours res- 
pectively. Titanium and zirconium gave purple, 
thorium blue-violet and cerium violet-coloured 
spots. 


The following solvents were tried : 


1. 

HCl 

— 2N — 0*05 N 

2. 

HNO3 

do. 

3. 

H..S64 

do. 

4. 

NaOH 

4N- 0-2 N 

5. 

NHfiH 

^ 8N — 0*2 N 

6. 

Salts 

— Na.,C03, NaCl, NaNO. 


andNaoSO^ 4N — 0-2N 

7. Salt and alkali mixture — Saturated solu- 
tions of NaCl, NaN03, NH4NO3 and 
NIi.,Cl were mixed with different amounts 
of ammonium hydroxide and sodium 
hydroxide. 

But ail except N sodium carbonate were found 
to be unsatisfactory. The Rf values obtained 
were Ti 0-00, Zr 0-00, Th 0-94 and Ce 0-84 
which resulted in a good separation of titanium, 
thorium and cerium or zirconium, thorium and 
cerium. The separation seems to be facilitated 
by the difference in solubilities of these com- 
pounds. The resolution of a mixture of Ti, Th 
and Ce or Zr, Th and Ce has been successfully 
accomplished by the present method. 

The authors are thankful to Sri Rabinder- 
Nath for his help in earlier work. They also 
wish to express their sincere thanks to Dr. R. N. 
Singh for providing facilities. 

Chemical Laboratories, D. R. Singh. 

B.R. College, G. C. Saxena. 

Agra, April 8, 1964. 


1. Nayar, II. R. and Mohan Rao, V. K., J.Sci. Industr, 
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4. Martin, E. C., Anal. CJiim. Acta, 1951, 5, 611. 

j5. Singh, D. R. and Saxena, G. C., Indian jQiirnal of 
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FLAVONOIDS OF THE FLOWERS OF 
HIBISCUS ABELMOSCHUS AND 
ALTHAEA ROSEA 

In continuation of our earlier work on the 
fiavonoids' of South Indian Plants^ in general 
and of the Hibiscus species- in particular, we 
have now chemically investigated the yellow 
flowers of Hibiscus abelmoschus^ (Malvace^) 
whose pigments do not seem to have been 
studied so far. The flowers of Althcea rosea^ 
(Malvaceae) have been - earlier* reported to 
contain cyanidin^ and a mixture of delphinidin 
and malvidin'”* with no mention of the antho- 
xanthins present. Hence, it was considered 
desirable to re-examine them. 

Hibiscus abelmoschus. — The yellow portions 
of the petals of H. abelmoschus (collected in 
December, 1963 from Moovattupuzha, Kerala 
State) were extr'acted with methanol and the 
aq. methanolic concentrate was shaken with 
petroleum ether (40-60°) and ether. The ether 
concentrate on paper chr'omatography indicated 
the presence of myricetin. The aq. layer on 
keeping in an ice-chest for about two weeks 
yielded some yellow solid which after recrystal- 
lisation from methanol- ether came out as yellow 
needles, m.p. 240-43° (earlier sintering at 195°). 
The pigment gave an olive green colour with 
ale. ferric chloride and developed a bright 
yellow colour in the Horhammer-Hansel test 
suggesting a free hydroxyl group in the 3 -posi- 
tion. On paper chromatography and exposure 
to ammonia, it developed a deep yellow spot 
having Rf values (ascending) 0-23 (phenol sat. 
with water), 0-35 (butanol : acetic acid : water 
= 4 ; 1 : 5), 0*30 (butanol : acetic acid : water 
= 4 : 1 : 2), 0*40 (60% acetic acid), 0-15 (15% 
acetic aicid), 0-45 (ethyl acetate : formic acid : 
water = 10 : 2 : 3), 0-43 (acetic acid : HCl : 
water = 30 : 3 : 10) and (circular) 0*40 (phenol 
sat. with water) and 0*81 (water sat. v'itli 
phenol) . 

The pigment on acid hydrolysis yielded 
myricetin (identified by its Rf values and com- 
parison with an authentic sample) and glucose 
(identified by paper chromatography) . From the 
m.p. of the glycoside, its colour reactions and 
hydrolytic products, it was considered to be 
cannabiscitrin. A direct comparison including 
co-chromatography of the pigment was also 
made with the myricetin glucoside isolated from 
H. cannahinus.^ Since the two were identical, 
it was concluded that the glyco^idic pigment 
9t _?* cihelmoschus 'vyas cannal}::citrlp, 
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The purple portions of the petals were studied 
for anthocyanidins according to the method 
recorded earlier* and the aglycone was found to 
be only cyanidin as in the case of H. tilicceus/ 
H. coccinia and H. moschata.^ 

Althaea rosea . — ^Fresh flowers of A. rosea 
(from a garden in Pondicherry) were collected 
during March, 1963 and the major purple por- 
tions of the petals and the minor yellow por- 
tions were separately studied. The flavonoids 
present in the yellow portions were extracted 
with methanol, and the pigments in the concen- 
trate purified by paper chromatography on a 
preparative scale.^ The four* zones that deve- 
loped (butanol : acetic acid : water = 4:1:5, 
descending) were cut, eluted with methanol and 
individually studied by paper chromatography. 
From the Rf values in different solvent systems 
and comparison with authentic samples, the 
pigments were identified as quercetin, kaemp- 
ferol, isoquercitrin and kaempferol-3-glucoside. 

The purple region of the petals was extracted 
with 0*01 N. ethanolic hydrochloric acid and 
studied by paper chromatography. The 3- 
glucoside and 3-rhamnoglucoside of cyanidin 
could be identified by Rf values in different 
.solvent systems and maximum absorption 
(Xmax. 540xrux. in O-OIN. ethanolic HCl), the 
values agreeing well for these compounds.io 
They were separated by large-scale paper chro- 
matography (Rf 0*47 and 0*59 in butanol: 
acetic acid : water = 4 : 1 : 5) and the two zones 
were eluted and boiled with 2N aq. HCl for 30 
minutes ; the lower zone yielded cyanidin and 
glucose, and the other cyanidin, glucose and 
rhamnose. The total anthocyanidin estimated 
according to the method of Nash et alM was 
found to be 13*5% (dry basis) in terms of 
cyanidin. 

It may be mentioned that H. ahelmoschus 
resembles H. canuabirius^j in its flavonoid pattern 
to have myricetin (and its glucoside) formed by 
oxidation in the side phenyl of the basic flavonoi 
quercetin and differs from H. tiliaceusJ H. viti- 
foliirs,!- H. surattensis^'^ H. sahdariffa^^ and 
H. esculantres'^^ whose major pigment is gos- 
sypetin (and its glycoside) formed by oxidation 
in the benzopyrene part of quercetin. A. rosea 
is one more example of the plants reported 
to exhibit co-occurrence of the corresponding 
glycosides of flavonoi and anthocyanidin. 

We wish to thank Mr. A. Balasubramanian 
for technical assistance. 

Medical College, A. G. R. Natr. 

Pondicherry, S. Nagarajan. 

i^arph 28, 1964. S. Sankara Subramanian, 
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OCCURRENCE OF LYCORINE IN THB 
ROOTS OF HIPPEASTRXJM RUTILUM 
HERB. 

Hippeastrum rutilum belongs to the family 
Amaryllidaceae. This plant is said to have 
medicinal properties. The bulbs of the plant 
were investigated by Boit et al.^ They reported 
the isolation of galanthamine, haemanthamiue, 
hippeastrine, homolycorine and lycorine. The 
roots of this plant form half the bulk of the 
bulbs of the plant and no work on this part of 
the plant seems to have been done. Hence the 
chemical examination of the roots has been 
taken up. The extraction procedures were more 
or less the same as those used by Hunger and 
Reichstein.2 The material was minced and 
extracted with alcohol. The alcoholic extract 
was concentrated, shaken with lead hydroxide, 
filtered and adjusted to pH 6. The filtrate was 
further concentrated and extracted with petro- 
leum ether (A), ether (B), chloroform (C) and 
chloroform-alcohol (2 : 1) (D) . The remaining 
concentrate was made alkaline to litmus and 
again extracted with chloroform (E) and chloro- 
form-alcohol (2 : 1) (F). From the extracts 
C, D, E and F' a crystalline substance (140 mg.) 
(0*0044%), m.p. (crude, substance) 252-54'-‘ 
(decomp.) was obtained. 

The identity of the crystalline substance was 
established, as lycorine, by the following prg- 


Letters to the Editor 


433 


m. 14 1 

July 20, 1964 J 

perties, m.p. 260-62° (decomp.) [a]^3o 101-2° 

±2° (c = 0-441 in absolute alcohol). It analysed 
for the formula Ci( 5 H;i 7 N 04 ^ ; Found: C, 66-5; 
H, 6-5; N, 5-1%. The acetate was prepared in 
the usual way with pyridine and acetic 
anhydride, m.p. 214-16°, and analysis agreed for 
the formula CoqH 2 iNO (3 ; Found: C, 65-0; 
H, 6-1 ; N, 4-2%. A mixed m.p. of this with the 
alkaloid' acetate obtained from Crinum defioci . 
was undepressed. Hydrochloride was prepared 
by the usual way, m.p. 222-24°. Thus the 
crystalline substance was proved to be identical 
with lycorine. 

Our thanks are due to the Curator, National 
Botanical Gardens, Calcutta, for the identifica- 
tion of the original plant material and our thanks 
are also due to the University authorities for 
providing facilities. 

Dept, of Pharmacy, R. V. Krishna Rao. 
Andhra University, (Mrs.) Vimala Devi. 

Waltair, March 16, 1964. 
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DIFFERENTIAL THERMAL ANALYSIS 
OF BRAZILIAN MINERALS 

III. Meta-Strengite 

Mention of the occurrence of meta-strengite 
(phosphosiderite) is made in literature, though 
no study of the differential thermal analysis isi 
known. Meta-strengite and vivianite axe 
isostructural, and they differ in water content, 
the former having two and the latter eight 
molecules of water. 

Dehydration studies on the mineral with 
X-ray identification were made on the samples 
from Boqueirao Pegmatite near Parelhas town 
o4 the Rio Grande do Norte state by the author 
(1960). In this study several samples from the 
above pegmatite, and also from the Patrirndnio 
Pegmatite near Pedra Lavx'ada of the Paraiba 
state, have been studied by the differential 
thermal analysis method, after X-ray identifi- 
cation. 

The d.t.a. set used here is an Eberbacii Port- 
able type, with the heating rate controlled to a 
20° C./min. by the authors (1961). Four samples 
each from the above pegmatites gave the 
average results as shown in Table I. 

Manly (1950) refers to the d.t.a. curve of 
yiyi^j 3 Lite and explains that the 


Table I 


Locality 


Intensity 
of curve 


Peak temperature in °C. 


Endothennic Exothermic 


Boqueirao Pg. Very weak 140 ±10 

Pegmatite .. Strong 240 ±10 

Medium 

Patrimoiiio .. Strong 250 ±10 

Pegmatite . . Medium 


570 ± 10 
580 ±10 


peaks represent the loss of five, two and one 
molecule of water at 230° C., 330° C., and 380° C, 
respectively. The exothermic peak at 550° C. of 
vivianite is considered to be due to the oxida- 
tion of ferrous iron to the ferric state. 

Meta-strengite can be explained in the same 
way. The endothermic reaction peaking at 
140° C. given in the samples of Boqueirao 
Pegmatite, and absent in the others, is due to 
the loss of absorbed water. The endothermic 
peak at 250° C. is due to the break of struc- 
ture and the loss of total water content. The 
exothermic peak at 580° C. represents the oxida- 
tion of ferrous iron. Similarities are also noted 
between the d.t.a. and dehydration curves of 
the mineral. i 

The final product at 1000° C. when X-rayed 
showed lines corresponding to those of maghe- 
mite, and FeP 04 . 

Details are under publication in Brazilian 
journals. 

A. Bhaskara Rao. 

Judson da Cunha e Silva. 
Escola de Geologia de 
Pernambuco, 

Dept, de Mineralogia e Petrografia, 

Universidade do Recife, 

Recife, Brazil, February 24, 1964. 
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Added in proof 

The authors have received the work of Correia 
Neves (1960) since the despatch of the paper, 
where D.T.A. curve of phosphosiderite is included 
with endothermic peaks at 115° (weak), 290' 
(very strong), 758° (weak) and exothermic 
peaks at 630® (medium) and 875° (weak)j con-^i 
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eluding that the exothermic peak is indicative 
of tridimitic structure. There is no agreement 
in the data obtained by the authors and Correia 
Neves (op. cit,). 

Reference \ Correia Neves, J. M., “Pegmatites com 
berilo, col um bite, e fosfatos-tantclite da Bendada 
(Sabugal, Guarda),*’ Mem. e Not., Mus. e Lab. 
Mineral, e GeoL, da Univ. da Coimbra e do 
Centro de Estudot Geo!., 1960, No. 50, 169 pp. 


A NOTE ON THE FOOD OF THE 
OYSTER, CRASSOSTREA GRYPHOIDES 
(SCHLOTHEIM) 

The food of the edible oyster has been exten- 
sively worked out.i'" Organic detritus, bacteria 
and diatoms have been found to contribute 
mainly to the oyster food. In India, the Madras 
backwater oyster, Ostrea (Crassostrea) madras- 
ensis, has been observed to feed on certain 
diatoms. 

Food of the backwater oyster Crassostrea 
gryphoides from the Bombay coast was investi- 
gated! by pipetting out the contents from the 
stomachs of 20 actively feeding oysters, every 
fortnight, for* a period of thirteen months. The 
stomach contents thus obtained were analysed 
microscopically and arbitrary units such as rai'e, 
occasional, common and plenty were used to 
estimate quantitatively, each item of food. 

It was found that detritus was present in the 
food in more or less quantity throughout the 
year. It was plenty from March to May and 
also from September to November and low from 
June to August. 

The diatoms in the food belonged to 20 dif- 
ferent genera, out of which Coscinodiscus, 
Thalassiosira, Biddulphia, Cocconeis, Achnanthes, 
Diploneis and Synedra appeared to form the 
major portion. No diatoms occurred in the food 
during S.W. monsoon, i.e., from June to August, 
when the detritus content was also low. In fact, 
during this period, the stomachs were invariably 
found empty. This retardation in feeding may 
perhaps be due to the low salinity prevailing 
during monsoon. This time of the year also 
corresponds with the spawning period of this 
oyster. The feeding activity of C. gryphoides 
on diatoms was observed to increase from 
October, immediately after spawning and it was 
at its peak from December to February, the 
months when oysters were in the best state of 
their health. 

The absence of protozoan and metazoan 
animals, in the food of oyster under investiga- 
tion, very cpnspicupus, A n^upjiii^ was 


r Current 
L Science 

noted once, while some damaged Crustacea and 
their appendages were observed only twice in. 
the food. Lotsyn- and Korringa^- observed 
protozoan and metazoan animals and their 
remains in the food of oysters. However, the 
latter author suggested that, the animal food 
leaves the oyster’s gut unchanged. 

From this study it appears that, though 
detritus and diatoms both contribute to the food 
of the oyster C. gryphoides, the diatoms and 
especially those belonging to the genera referred 
to above, appear to be more responsible for its 
recovery from spawning and its subsequent 
fattening. It may be mentioned that Savage* 
attributed the fattening of oysters to diatoms 
and particularly to the genus Nitzschia while 
Nelson^s considered Skeletonema costatum 
the most valuable diatom in the nutrition of 
oysters. 

Department of Zoology, V. S. Durve.*^ 

Institute of Science, 

Bombay, February 3, 1964. 

* Present address : Central Marine Fisheries Research 
Institute, Mandapam Camp. 
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OCCURRENCE OF TWO STRAINS OF 
JUTE MOSAIC VIRUS IN 
UTTAR PRADESH 

FinlowI reported a chlorosis of jute in Bengal 
which was not transmissible by sap. He, 
therefore, concluded that it was not of virus 
origin. Ghosh and' Basak,- however, transmitted 
it by grafting and suspec’.ed that the chlorosis 
was caused by a virus. 

During. July 1963, about 10% jute plants 
showed symptoms of mild and severe mosaic at 
th-e Jute Research Station, Goghr'aghat, Uttar 
Pradesh. The mild mosaic symptoms were 
characterised by a general yellowing of th^ 
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leaves with a few interspersed green areas and 
a yellow banded appearance of the tertiary 
veinlets. Sometimes chlorotic flecks occurred 
adjacent to the primary and secondary veins. 
The symptoms were more marked in older plants 
which remained normal in size. The severe 
mosaic symptoms wer^e accompanied by stunting 
of plants with small pale yellow leaves with 
green areas confined to the main veins of the 
leaf lamina which was often crinkled and 
crumpled. The a, fleeted plants did not flower 
and if a few flowers were produced, there was 
no seed-setting. 

Since Corchorus capsularis was more suscep- 
tible than C. olitorius, it was used for further 
tests. Thirty scions of C. capsularis showing 
severe and mild symptoms when grafted on 
thirty healthy plants of the same species 
showed the result as given in Table I. 

Table I 

Transmission of virus from plants showing 
severe and mild symptoms 

Grafted plants showing 


Scions from affected plants 

Mild 

Severe 


mosaic 

mosaic 

Mild symptoms 

27 

2 

Severe symptoms 

5 

16 


Cross protection tests were carried out with 
scions from plants showing severe mosaic being 
regrafted on the 27 plants showing symptoms 
of mild mosaic but no change of symptoms was 
observed throughout the life of the infected 
plants. Similarly scions from the mild mosaic- 
affected plants were grafted on the 2 severe 
mosaic-affected plants obtained by grafting 
scions from the apparently mild mosaic-affected 
plants to the healthy plants. There was no 
change of symptoms in the shoots of the 
originally severe mosaic- affected stunted plants 
whereas the scions of the mild mosaic continued 
to grow vigorously as usual. This showed that 
two strains of the same virus were involved in 
causing the chlorosis of jnte. 

The: two strains of the jute mosaic virus were 
successfully transmitted by Bemisia f abaci Gen. 
but not with Myzus persicce Sulz. and Aiohis 
gossypii Glover. 

Host range tests carried out with a number of 
genera by grafting infected scions of mild and 
severe strains of C. capsularis indicated that 
they were transmitted only to Hibiscus sub- 
dariffa L. and H. cannabinus L. When scions 
from these symptomless plants were grafted on 
the healthy C. capsularis plants, no symptoms 


developed showing thereby that they were not 
symptomless carriers of the jute mosaic virus. 

Laboratory of Plant Pathologist. K. S. Bisht. 

to Government, E. S. Mathur. 

Uttar Pradesh, Kanpur, 

February 14, 1964. 
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PYRENOCHAETA ACHYRANTHimS 
SP. NOV. ON ACHYRANTHES ASPERA L. 

IN INDIA 

Achyranthes aspera L. (Hindi : latjira, chirchira, 
chirchitta) is a common perennial weed of 
great medicinal value in India. The seeds of 
this herb contain the hydrocarbon hentriacontane 
and the saponin as oleanolic acid-oligosachha- 
rides. 

In August, 1963, severe leaf-spotting of this 
host was observed at the Government Agri- 
culture College Campus, Kanpur, w^hich on 
microscopic examination revealed the presence 
of a new species of Pyrenochceta belonging to the 
fa.mily Sphaeropsidacese of the Deuter’omycetes. 

Morphology of the fungus . — ^Leaf spots circular 
to irregular, pale to dark brown with almost 
dirty white centre and dark brown margins, 
2-10 mm. diam. (Fig. 1); pycnidia punctiform, 
dark brown, reticulate, globose, separate, innate 
later on more or less erumpent ranging 66*64- 
161*84 X 57*12-412*8^, but mostly 130 X 93*4iC£ 
in diam.; ostiolate, pore about 16 m broad sur- 
rounded by 2-8 dark brown 1-6 septate setae, 
straight to slightly curved, broader at the base 
and slightly narrower towards the tip, obtuse, 
hyaline, ranging 36*7-135*4 X 3*24r-5*40 ; 
sporophores not visible ; spores ellipsoid to 
fusoid, hyaline, 1-celled, straight, both ends 
obtuse 4 *8-6 *7 X 1*4-1 *9 At in size, 2-guttulate, 
spores coming out in a gelatinous mass on 
rupturing and in a cirrhus through the ostiole 
(Fig. 2). 

On living leaves of Achyranthes aspera L. 
(Amarantaceae), Kanpur, Uttar Pradesh, India, 
August, 1963, L. S. Chauhan and: S. C. Verma. 

Pyrenochceta aohyranthidis Mathur, Chauhan 
and Verma Foliorum maculae circular es vel 
irregulares, pallide vel fusee brunneae, medio 
fere sordi de albo, margine fusee brunneo, 
2-10 mm. diam.; pycnidia punctiformia., fusee 
brunnea, reticulata, globosa, distincta, innata, 
postea Y^vo plus miixusve erumpentia, 66 •64- 
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FIG. 1 . Leaf of Achyranthes aspera L. showing pycnidia 
within spots. 



/oo/L. 


Fig. 2 (a), Pycnidia of Pyrenociuzia, achyrantkidis on 
Achyranthes aspera L. 



2.0 


Fig, 2(^). Spores, 


161-84 X 57*12-412-8/^, sed vulgo 130 X 93*4 ^ f 

diam.; ostiolata, poro ca. 16 m lato ciicunidalj 
setis 2-8 fusee brunneis 1-6 septatis rectis vel 
paulum curvatis ad basin latioribus, paulo 
angustioribus and apicem, obtusis, hyalinis, | 

36-7-135-4 X 3-24-5-40^ ; sporophoris non- ^ 

visis ; sporae ellipsoidese vel fusoideoe, hyalines, 
unicellulares, rectae, ad utrunque apicein I 

obtusae, 4 -8-6 -7 X l-4-l-9;‘, bi-guttulataN < 

emergentes in massa gelatinosa post-dehiscentiaiii f 

et in cirrhisi per ostiolum. ^ i ; 

In foliis viventibus AchyTanthidis aspect 03 I-j* ^ 

e famila Amaranthacearum, Kanpur (U.P.), s’ 

India, mense augusto 1963, L. S. Chauhan th. | 

S. C. Verma ; Typus positus in Herb. Crypt. India t 

Orient., I.A.R.I., New Delhi, et in Herbario Coin- : 

monwealth Mycological Institute, Kew, in Anglia 
subnumero I.M.L 103831. 

A culture of the fungus was isolated on ^ 

2% potato-dextrose agar and its patlio- | 

genecity was proved according to the ICocli s 
postulates. Further work on the physiology of the 
fungus and its control measures is in progress*. 

Thanks are due to Dr. J. C. F. Hopkins o.nd 
Mr. Sutton of the C.M.L, Kew, Surrey, Eng- ^ 

land for confirming the identification and to 
Dr. H. Santapau, Director, Botanical Survey of 
India, Calcutta, for the Latin diagnosis of the ; 

new species. ii 

Section of the Plant Pathologist Ry S. Mathuk. | 

to Govt, of Uttar Pradesh, L. S. Chauhan. | 

Kanpur, March 23, 1964. S. C. Verivta. 1 


EXORMOTHECA CEYLONENSIS I 

MEIJER-NEW TO INDIAN FLORA I 

The liverworts from South India are very I 

inadequately known and their comparison from I 

those described by Kashyap (1929) from. Uic I 

Western Himalayas have in many cases resulted | 

in erroneous identifications. An effort is there- | 

fore being made to publish accounts of the | 

South Indian liverworts with the view to HU I 

this gap in the knowledge of Indian bryology. | 

The present paper describes the details of | 

Exormotheca ceylonensis an interesting addition | 

to the liverwort flora of India. | 

So far the genus Exormotheca Mitten is | 

known in Indian flora by a single species I 

E. tuherifera Kashyap originally described from 1 

Mussoorie (Kashyap, 1914). The other species | 

E. gollani St. (Stephani, 1917) described from 
Simla in Western Himalayas was treated by 
Kashyap (1929) as a synonym of E. tuherifera 
who listed Madras, South India, as a new locality 
for this plant. 
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During October -November 1962 we made 
extensive collections of bryophytes from a 
number of places in South India which includes 
an Exorinotkeca from Kodaikanal bus route 
which presents many features of interest and 
is closely related to E. ceylonensis Meijer 
recently described from Kadagannawa (1,500 ft.'* 
from Ceylon (Meijer, 1956). The plants grow 
on extensive mats on soil on exposed rocks 
and are particularly abundant at lower altitudes 
between 1,500 ft. and 3,000 ft. often I'eaching 
higher limits. 


devoid of them (Meijer, 1956). However, the 
South Indian plants often show their apex some- 
what thickened although definite stalked tubers 
were never noticed in a very large population 
examined. 

The thalli are 1-2 times dichotomously 
branched with the dorsal surface showing a thin 
mid-dorsal streak and polygonal areas (Fig. 1). 
Quite often one branch is considerably suppressed 
(Fig. 2). The epidermal pores (Fig. 9) on the 
thallus are simple with a ring of 6-8 cells 
surrounding them. The air chambers (Fig. 6) 



FIGS. 1-17. Exormot/ieca ceylonmsis Meijer. Fig. 1. Plant with female receptacle and aMhendia “’at-, 
X C. Fig. 2. Plant with a suppressed thallus lobe, X 5. Fig. 3. Female receptacle wuth matare ca^uU 
-.S’, x5 Fig. 4. Dehisced capsule, X 5. Fig. 5. Air chamber with assimilatory filaments in P.S., 
X 200. fig. 6. T.S. of thallus, -papilla of antheridial chamber. X 16. Fig. '• 

Fig. 8. Cefls of the scale, X lOO. Fig. 9. Epidermal pore, x 100. Figs. 10 11. ^ gOo'" 

pore of the receptacle, X 190. Fig. 12. T.S. stalk, x 50. Fig. 13. Spoie from spherical fac^ x Zm. 
Fig. 14. Spore from inner face, X 300. Fig. 15. Magnified hollow papillae on outer face of =.pore, X 400. 

Figs. 16-17. Elatere, x 300. 


In contrast to E, tuberifera which is charac- 
terized by the presence of numerous tubers 
(Kashyap, 1914) the thalli of E. ceylonensis are 


occur in a single row in about 1/5 of the total 
thallus thickness containing simple assimilatory 
filaments each with a row of 3-5 cells (Fig. 5). 
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The terminal cell is somewhat longer with lesser 
number of chloroplasts as compared to cells 
below. The midrib is prominent and the wings 
abruptly attenuate. The ventral scales are 
simple, unappendaged (Figs. 7, 8) and in two 
rows. The antheridia (Figs. 1-2, anth.) occur 
very close behind the female receptacle and are 
embedded in the thailus along the mid- dorsal 
line in 2-3 rows. The ostioles are prominent 
(Fig. 6, p.). 

The female receptacle is terminal at the point 
of dichotomy (Figs. 1-2) and has 1 (-2) 

involucres. The two lobes (often one) of the 
thailus continue to grow after the formation of 
the female receptacle and bifurcate again. A 
young female receptacle develops at the point 
of fresh dichotomy at each end. The stalk of 
the female receptacle is smooth with wavy 
margin and has one deep rhizoid furrow (Fig. 12). 
The pores on the receptacle are of two types : 
simple and undifferentiated having no pore 
opening (Fig, 11) as in E. ceylonensis and 
normal (Fig. 10) as in E. tuberifera. However, 
we have examined specimens of Exormoltheca 
from Kandy, Ceylon, from a collection made by 
the late Prof. S. K. Pande in 1930 and in this 
gathering both the types of pores are present 
exactly as in the South Indian plants. It appears 
that Meijer (1956) somehow failed to observe 
the normal pores in his specimens. Below the 
outer layer are low assimilatory filaments in a 
row as on the thaEus. 

The sporophyte has a nearly spherical capsule 
(Fig. 3), a short seta (up to 1*5 mm. long) and 
a short foot. The capsule wall has a single row 
of cells with the inner walls having brov/n 
semi-annular thickening bands and it dehisces 
by 4-5 irregular valves (Fig. 4). The spores 
are 75-85 in diameter with a size range larger 
than E. tuberifera (55-60 fj-) and close to 
E. ceylonensis (80-90 m) . The convex outer face 
has light brown hollow elevations up to 20 in 
profile (Figs. 13-15). The bases of these 
elevations indicate 3-5 reticulations across spore 
diameter. The elaters are simple (Fig. 16), 
often branched (Fig. 17) and with 3-4 spiral 
thickening bands. 

Department of Botany, Ram Udar. 

University of Lucknow, Vinod Chandra. 

Lucknow, India, March 19, 1964. 
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OVULE IN PLANTAGO 
Schnarf (1917, 1929, 1931) and Cooper (1942) 
mention the ovule in Plantago as anatropous 
while Lubbock (1892) describes it as amphitro- 
pous. The present author, while making a 
detailed study of the embryology and seed 
structure of six species of Plantago, observed 
that the ovule in none of these species is either 
anatropous or amphitropous as described by 
these authors (Misra, 1963). 

The ovular priniordium arises as a lateral 
dome-shaped body on the axile placenta of a 
bicarpellary pistil. The archesporial cell is 
differentiated early (Fig. 1) while the dif- 
ferentiation of the nucellus and integument 
takes place at the megaspore mother cell stage 
(Fig. 2) . The ovule at this stage shows greater 



lus and integument respectively, X 60 and X 47*62. 
Fig. 3. Same showing the vascular supply to the ovule. 
Noie the slightly curved embryo-sac, x 47*62. Fig. 4. 
I..S. ana-campylotropous ovule whose micropyle faces the 
placenta. Note the chalaza and vascular supply to it be- 
ing confined to placenta, x 47-62. [ch, chalazal hausto- 
rium, efid, endosperm; mh, micropylar hasurtoriiim; mi 
micropyle; op, ovular primordium ; ov, ovule; vs, vascu- 
lar supply *, 5 , zygote.. 
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growth on its abaxial side on account of which 
it assumes anatropous form and its vascular 
supply is found to have reached the chalaza 
(Fig. 3) . Henceforth the ovule shows two 
definite regions of growth, one at the micropylar 
and the other at the chalazal regions of the 
dorsal half of the integument.. On account of 
this the chalaza along with the vascular supply 
and the micropyle are both pushed towards the 
placenta. At maturity (Fig. 4) the chalaza as 
well as the vascular supply to the ovule come 
very close to the placenta and as the micropyle 
faces the placenta the embryo-sac gets slightly 
curved without any sign of a basal body. Thus 
the ovule falls under ana-campylotropous form 
of Bocquet (1959) . 

The author is grateful to Dr. Bahadur Singh 
and Dr. S. P. Bhatnagar for guidance and to 
Prof. K. N. Kaul, Director', for facilities and 
encouragement. Thanks are also due to C.SI.R. 
for award of a Junior Research Fellowship. 
ISTational Botanic Ramesh Chandra Misha. 
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Lucknow, March 10, 1964, 
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A NEW SPECIES OF CEROOSBORA ON 
AN ECONOMIC HOST 

In’ the course of his survey for new fungi in 
and around Poona the writer collected leaves of 
Osyris arborea Wall. (Santalaceae) infected with 
dark brown spots. Sections through the infec- 
tion spots revealed the presence of a hyphomyce- 
tous scolecosporic fungus, characterised by the 
formation of short conidiophores arising in 
fascicles over a prominent stroma and ascicular 
olive-coloured septate conidia typical of the 
genus Cercospora. 

As there is no previous report of a Cercospora 
on this host nor on the family Santalaceae, 
a detailed comparison was made between this 
ranunculi Ell. and Holw. with the results 
given in; Table !■ 

The Poona species is characterised by 
extremely short conidiophores and much 
.smaller conidia besides being collected on a 


hitherto unreported host, on the basis of which 
it is presented as a new species with Latin 
diagnosis. 

Table I 

Species Conidiophores Conidia Authority 

Cercospora 70-90 X 3-4 ^ 70-85 x 3-4 ix Saccardo IV 

rammsiil i 1886(1) 

Cercospora 14-30 X 4 • 3-5 w 27*5 70 - ox 

sp. 4-3—0 iL 



FIG. 1. A. Habit, B. Fruiting body, C. Conidia. 


Cercospora santalacea Gopinathan 
Nair, K. R. Sp. Nov. 

Infectionis maculae amphigenae, sordide 
brunnese, circulares, dispersae, ad 5 mm. plures 
in singulis foliis. Fructihcationes vulgo hypho- 
phyllae, non-numquam amphigenae, emergentes 
laxe fasciculatae per rupturam epidermidis, 
stromate bene evoluto et compacto ad basin, 
alte brunneae. 

Conidiophora simplicia brevia brunnea laxe 
aggregata divergentia plura in singulis-fasciculis, 
cicatrice ad apicem, 1-2 septata, 14-30 X 4* 3-5 /i. 
Conidia pallide olivatea longe cylindrica vel 
filiformia, cicatrice ad basin, 3—8 septata^, 
27-5-70-5 X 4*3-5 At. 

Incitat maculas in foliis Osyris arborece Wall, 
e familia Santalacearum. Leg. Gopinathan 
Nair, K. R. ad Poona in India mense augusto, 
1963, M.A.C.S. No. 173 (Type). 

Thanks are due to Prof. M. N. Kama! for his 
guidance and to Dr. H. Santapau for Latin 
diagnosis. 

M.A.C.S. Laboratory, K. R. Gopinathan Nair. 
Poana-4, March 13, 1964. 

1. Saccrado, ?. A., Syllog. 1886, 4, 431. 
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On leaves of Plumeria alba L. Alfred Park, 
August 1963, Leg. S. Chandra. (IMI — 103798). 

The disease starts as small pale smoke-gray 
spots on the upper surface at any part of the leaf. 
As the spots increase in size their colour changes 
to pale drab-gray or drab-gray. At maturity 
the spots assume any form (Fig. 1). Generally 
a single spot covers an appreciable area of the 
leaf including a portion of midrib or margin of 
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THREE FJNGI NEW TO INDIA 

The fungi reported in this note were isolated 
by the author from his mycological collections 
of leaf-spot diseases of Allahabad and adjacent 
regions. They are being described here as new 
records from India. 

1. Phyllosticta plumierce F. Tassi in Bull. Lab. 
Ort. Bot. Siena, 1901, IV, p. 8 ; Saccardo, Syll. 
Fung., 1906, 18, 292. 
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the lamina. Rarely a number of small spots 
are seen on a single leaf. The coalescence of 
spots is very occasional. Careful observation 
of the mature spots reveals the presence of 
extremely minute black pycnidia on the upper 
surface. They appear to be embedded in the 
leaf tissue. 

Pycnidia lens-shaped, embedded with pro- 
tuberance outside, black, 156-168 in diameter, 
texture of wall pale, wall membranous, conidia 
hyaline, elliptical, 2-2-5 x4~4-5m (Fig. 2). 

2. Cladosporium sphcerospermum Penz., Fung. 
Agrum. in Mioh. II, p. 473 et F. ital. t: 1203, 
Saccardo, Syll. Fung.. 1886, 4, 355, 

Growing saprophytically on dead leaves of 

Pisum sativum L., Chowk Market, January 1963, 
Leg. S. Chandra (IMI-102304). 

Erect or creeping, branched and septate 
hyphffi on the surface as well as inside the 
substrate, brown in colour ; conidiophores erect, 
branched, septate, frequently aggregated together, 
forming a velvety layer, brown in colour, 140-- 
310/^ long and 3 •5-4*5 M broad ; conidia borne at 
tip or laterally near tip (Fig. 4), arising in 
chains, round or oval in shape, rarely uniseptate, 
size variable, smaller ones 3-3*4 X 4-4*5 
bigger ones 6*5-14 x3*5-4*5At, hyaline or olive- 
coloured, smooth-walled. 

Cladosporium sphcerospermum has been 
reported by a number of workers on a variety 
of substrates from other parts of the world. 
Rothwell (1958)^ isolated it from oil paint films 
exposed on test fences at XJ.S.A. Kramer et al. 
(1959)- isolated a number of species of 
Cladosporium including the present one from air 
at Manhattan. 

3. Aspergillus quadrilineatus Thom and Raper 
(A Manual of Aspergilli, Williams and 
Wilkins Co., Baltimore, p. 373). 

Growing saprophytically on dead leaves of 
Allium cepa L., Chowk Market, January 1963, 
Leg. S. Chandra (IMI-102312) . 

On Czapek's agar it grows in form of spread- 
ing and plane colonies, each colony has a 
outer olive green conidial region towards 
the margin and a central purplish-gray region, 
colour of reverse side purplish-red. 

Cleistothecia light brownish, spherical, covered 
by hulle cells, 120-155 ju in diameter (htille cell 
layer included) , cleistothecial wall one cell 
layer thick; ascospores purple red in colour, 
lenticular in shape, smooth-walled, each with 
two plaited equatorial crests (0*5 in width), 
4-5 X 3*5-3*7z^ in size; conidial heads 
columnar (Fig. 3), short, green, 60-75 X 30- 
35 A in size,;- stalk dull brown, sinuate, wall 
smooth, length 50-70 and width 3*5-4*5 /a but 


7 * 5-9 M at the hemispherical vesicle ; phialides in 
two series, primary phialides 5-6 X 2-3 
secondary phialides 5-7 X 2-2 * 5 ; conidia pale 

yellow green, , globose, rugulose, 3-4 m in 
diameter. 

This species of Aspergillus has been isolated 
by a number of workers from different countries 
of the world. Thom and Raper (1939)*^ 
reported it from a number of places in United 
States including Texas, New Jersey, Maryland 
and Louisiana. 

The author wishes to thank the Director, 
Dr. Ellis and Mr. Elphick of the Commonwealth 
Mycological Institute, Kew, for the help in the 
identification of the species. The help given by 
Mr. M. P. Srivastava is gratefully acknowledged. 
Botany Department, Sudhir Chandra. 

University of Allahabad, 

Allahabad, March 4, 1964. 
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EMBRYOLOGY OF A FEW SPECIES OF 
ERYTHROXYLUM 

The early embryological work in the family 
Erythroxylaceae was reviewed by Schnarf (1931). 
Subsequently, Mauritzon (1934) studied the 
embryology of Erythroxylum coca. Recently, 
Narayana (1960) studied the floral anatomy of 
E. coca, E. monogynum and E. mooni and the 
development of male and female gametophytes 
in the two latter species. The present paper 
deals with the embryology of five species of 
Erythroxylum, viz., E. lanceum Bojer., 
E. cuneatum (Miq) Kurz., E. ecarinatum Burck., 
E. mooni Hochr. and E. monogynum Roxb. 

The flower is regular, bisexual and penta- 
merous. The petals bear appendages on the 
inner side. The ten stamens are basally connate. 
The gynoecium is tricarpellary and of the three 
carpels only one is fertile and bears a single 
ovule, which receives two traces, a feature 
recorded earlier by Narayanai (1960). 

The anther' shows an epidermis and 3-4 wall 
layers, of which, the innerjnost functions as the 
secretory tapetum (Fig. 1). The cells of the 
tapetum are uninucleate in early stages and 
ultimately become bi-nucleate (Fig. 1). The 
fibrous endothecium develops from the 
hypodermal wall layer. The divisions of the 
pollen mother are simultaneous and cytokinesis 
takes place by cleavage furrowing (Fig. 2). 
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Pollen tetrads are tetrahedral (Fig. 3). Pollen 
is shed at the three-celled stage. 



Figs. 1-6. Fig. l. E. ecarinaluvi, T.S. anther lobe 
showing the sporogenous tissue, tapetum and wall layers. 
Figs. 2-3. E. cicneaUmi. (Fig. 2. P.M.C. showing cyto- 
kinesis, Fig. 3. Pollen tetrad). Figs. 4-0. 

(Fig. 4. Ovule in L.S. ; Fig. 6.. L.S. nucellus showing 
the megaspore tetrad and paiietal layers. Fig. 6. E. 
7nooni» Embryo sac showing the zygote and endosperm 
nuclei.) 

The ovule is crassinucellar, bitegminal and 
anatropous (Fig. 4). The nucellus is long and 
narrow. The micropyle is formed by the inner 
itegument alone. The parietal tissue is 3-5- 
layered. The innermost layer of the inner 
integument forms the endothelium, the cells of 
which are uninucleate (Fig. 6). As in the other 
investigated species of the genus, the obturator 
is absent. 

The archesporium in the ovule is single-celled 
and hypodermal. The archesporial cell func- 
tions as the megaspore mother cell after cutting 
off a primary parietal cell, which gives rise to 
3-5 parietal layers (Fig. 5). The megaspore 
mother cell as a result of meiosis gives rise to a 
tetrad of megaspores. Only linear megaspore 
tetrads are observed (Fig. 5). The embryo-sac 
develops according to the Polygonum type and 
shows the usual organization. The antipodals 
are ephemeral and the polar nuclei fuse before 
fertilization. During development the embryo- 
sac enlarges crushing the nucellar epidermis 
and the parietal layers on the sides and above 
and some of the nucellar cells below. A strand 
of nucellar tissue persists even after fertilization 
(Fig. 6). 

Fertilization is porogamous. 
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The primary endosperm nucleus divides to 
form a number of free endosperm nuclei before 
the zygote undergoes the first division (Fig. 6). 
While the endosperm in the micropylar region 
becomes cellular by about the time the embiyo 
attains the globular stage, it remains nuclear in 
the chalazal region. Ultimately, it becomes 
cellular in this region also. Although a porlion 
of the endosperm is used up by the developing 
embryo, it persists as a tissue in the mature seed. 
The cells are packed with starch grains. 

The embryo develops according to the Solan acl 
type of Johansen (1950). 

The fruit is a drupe containing a single seed. 
The seedcoat consists of a layer of thick-wallcd 
cells and develops from the outermost layer of 
the inner integument. The seed is endospermic. 

My thanks are due to Prof. M. R. Suxena, lor 
his keen interest, and to Dr. Anwari Dilmy for 
the materials of E. lanceum, E. cuneciturn and 
E. ecarinatum. 

Department of Botany, L. L. Narayana. 

Osmania University, 

Hyderabad-7 (A.P.), March 12, 1964. 

1. Johansen, D. A.. Plant Jimbryoloi^yy Waliham, Mass, , 

U.S.A., 1950. 

2. Mauritzon, J.» SvensE Pot^ Xidskr,^ 1934 28„ 84. 

3. Narayana, L. I.., Proc. Ind. Acad. Sci.^ 1960, 

51 B, 270. 

4. Schnarf, K., Vergleichendc Embryologie tier Angio^ 

spermeUy Berlin, 1931. 

A NEW FUNGUS ON PANDANUS FROM 
ASSAM 

During the routine collection work, a species ol* 
Haplosporella sensu Petrak et Sydow (1920), 
hitherto unrecorded, was observed by the autnor 
on Pandanus minor P. Henn. from Borbheta, 
Assam. Spots, large straw-coloured with 
rounded ends of variable size up to 20 cm. long 
and 1*5-3 cm. broad, appear along the length 
of the leaves bordered by brownish margin 
which later on become completely blighted. 
The epidermis, at this stage, is separated from 
the tissues with the black, stromatic pycnidia 
formed underneath. The following is the formal 
description of the new species. 

Haplosporella pandanicola A. K. Roy, spec. nov. 

Maculae ut plurimum in superiore pagina 
foliorum. Stromata primo immersa, turn 
erumpentia, globosa vel oblonga vel urceolata 
fusee brunnea, 364-500 X 235-335 a diain. 
Pycnidia globosa vel elliptica, 150-221 x 107- 
264 diam. Conidiophora obsoleta. Pycnidio- 
sporae subhyalinae, postea dilute brunneLC, 
parietibus crassis, ellipticae vel obclavatse, 
20-31 X 10-16 g, contentis granularibus. 
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Typus lectiis in Pandno mmore P. Heen. a 
A. K. Roy die 21 junii anni 1963 ad Borbheta 



FIG. 1. Haphsporella panda-mcola spe:. nov. A— C.Sn 
of pyciiUlium; B — spores. 

in Assamia, et positus in herbario cryptogamico 
IndicC orientals, ad New Delhi, sub numero 
28231< 

Spots mostly on the upper surface of leaves. 
Stroma immersed first, later becoming erumpent, 


globose to oblong or flask-shaped, dark brown, 
364-500 X 285-385 At in diameter, pycnidia 
globose to elliptic, 150-221 x 107-264 in 
diameter. Conidiophores obsolete, pycnidiospores 
subhyaline, later dilute browm, thick-walled, 
elliptic to obclavate ; 20-31 x 10-16 with 
granular contents. 

Type specimen on Pandanus minor P. Henii., 
Collected by A. K. Roy, 21-6-1963, Borbheta, 
Assam, deposited in the Herbarium Cryptogamie 
Indiae Orientals, New Delhi, Accession No. 28231. 

My thanks are due to Dr. V. Agnihothrudu, 
Tocklai Experimental Station, Cinnamsra, 
Assam, for his help during the course of the 
studies and to Rev. Fr. Dr. H. Santapau for 
rendering the Latin diagnosis. 

Division of Mycology, A. K. Roy."= 

Department of Agriculture, 

Assam, Jorhat, March 11, 1964. 


* Mycologist to the Govt, of Assam, Jorhat. 
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NEW HYPOTHESIS ON EARLIEST MAN 


T WO developments in recent months appear to 
have puslicd far back in tiinc the eras of the 
first men and their forebears. The British 
paleontologist L. S. B. Leakey ha.s discovered ia 
Africa the bonc.s of creatures he regards as the 
earliest men, for’ whom he has proposed the 
name Homo liahilis. E. L, Simoris of Yale 
University has proposed a classification of pre- 
men that “increases tenfold the approximate time 
period during which human origin can now be 
traced with some confidence”. 

Previously the iii'-st true man had been thought 
to be Pithuccinthropus, a creature that lived 
about .500,000 years ago. The bones Leakey et al. 
have found, in Africa appear to date as far back 
as 1-8 million years. Leakey describes the 
creature.s as walking erect on feet almost yen- 
tical with modern man’s and as having hands 
of considerable dexterity. Incidentally it may be 
mentioned that Leakey has abandoned his earliei 
opinion that Zinjathropiis, a rnan-like creatuxe 
whose hones he found in Africa in 1959, was 
on the line of evolution to man. According o 
him a more recent find of a specimen about 


200,000 years younger indicates that Zinjathropiis 
did not continue evolving toward man. 

Simon’s proposal relates to the transition from 
the dryapithecine apes of the Miocene-Pliocene 
epochs (25 million to 2 million years ago) to 
the first hominids, or' man- like creatures, of the 
early Pleistocene, which was the epoch following 
the Pliocene. According to Simon several fossil 
bones previously classified under such names as 
Bramapithecus and Kenyapithecus belong to the 
genus Ramapithecus. Since some of the bones 
have been dated by several methods as being 
14 m. years to 15 m. years old, Ramapithecus 
dates back to the Miocene epoch. “Since 
Ramapithecus is unlike the apes in detention 
and since it foreshadows in known parts the 
structure of the same parts in Pliocene relations 
of man, it is logical to conclude that Rama- 
pithecus is on, or near, our ancestral line. The 
exciting thing about this proposal is that \\e 
have now a forerunner of man nearly ten times 
as old as the earliest undoubted relative of 
man.’'— (S'cienti/ic American, May 1964.) 
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Geophysics — The Earth’s Environment. Edited 
by C. Dewitt, J. Hieblot and A., Lebeau. 
(Gordon and Breach, Science Publishers, 150, 
Fifth Avenue, New York and London), 1963. 
Pp. 1-624. 

The 1962 session of the Les Houches Summer 
School of Theoretical Physics held in the French 
Alps was devoted to the physics of the earth’s 
environment. The volume contains essentially 
the material of the lecture courses given during 
the session by a distinguished faculty of inter- 
nationally recognized specialists. The basic 
theories in geophysics (plasma physics, 
magnetoionic theory, Stormerian particles, collec- 
tive motion) are discussed in the opening 
chapters. Part II of the volume provides 
general descriptions of the composition, ioniza- 
tion and luminous emissions of the terrestrial 
atmosphere extended to the boimdaries of 
interplanetary space. The closing chapters con- 
sided disturbances of solar origin, various waves 
and their interaction with the earth environment. 
Advancing quickly but comprehensively from 
basic principles to specialized questions, and 
surveying much of recent geophysical progress 
since the advent of research rockets and satel- 
lites, the lectures synthesize present knowledge 
of the subject from fundamental themes to the 
fr'ontiers of theoretical research. 

Among the longer and more comprehensive 
memoirs included in the second part of the 
volume are those by Marcel Nicolet on the 
constitution and composition of the upper air, 
by D. Barbier on the atmospheric lumines- 
cence and the polar aurora, and by Sydney 
Chapman on solar plasma, geomagnetism and 
the aurora. Other contributors are J. F. Denisse, 
K. G Budden, J. W. Chamberlain, R. Benoit, 
G. J. F. Macdonald, J. W. Dimgey and 
R. Gallet. C. V. R. 


Dover Republications of the Classics of Science 

Treatise on Light. By Christian Huygens. 

Pp. 129. Price ^ 1.35. 

This publication is a reprint of a well-known 
classic. Christiaan Huygens, 1629-95, Dutch 
Mathematician, Astronomer and Physicist, was 
one of the greatest scientists of his time and 
the present volume is the celebrated essay in 
which he has enunciated the wave-theory of 
light and presented the experimentation sup- 


porting it. The book is an unabridged, unalterea 
republication of the well-known translation by 
Silvanus P. Thompson. Even at the present 
time Huygens’ book will be found to be of 
deep interest by students of optics. 

Electric Waves. By Heinrich Hertz. (Translated 

by D. E. Jones, with Preface by Lord Kelvin). 

Pp. 278. Price $ 1.75. 

Heinrich Hertz (1857-94), protege of Hermann 
von Helmholtz, was one of the most brilliant 
figures in 19th century scientific research. The 
experimental discoverer of electromagnetic 
waves, he contributed significantly to the deve- 
lopment of modern physical theory, and laid the 
groundwork (together with Faraday, Maxwell, 
and others) for the development of radio, tele- 
phone, telegraph, television, and other modern 
technical marvels. 

His book can now be regarded as a classic 
in its field. The book brings together various 
papers in which Hertz described the theoretical 
steps and experiments by which he probed the 
existence of electromagnetic waves and showed 
experimentally that their velocity equalled that 
of light. Its value to the modem reader is 
largely historical, but fundamental research meu 
in the expanding field of electromagnetic theory 
will still find Hertz’s thoughts pregnant with 
significance. And of course there is the 
inestimable profit in following the workings 
of an extraordinary intellect, one which Plelin- 
holtz himself considered “capable of the gfeater.t 
acuteness and clearness in logical thought”. 

C. V. H. 


Origin of the Solar System. Edited by R. Jastrow 
and A. G. W. Cameron. (Academic Press, 
New York and London), 1963. Pp. 170. 
Price $ 8.00. 

Origin of the solar system is an age-old prob- 
lem that had attracted the attention of great 
master-minds like Descartes, Kant, Buff on, La 
Place in the past, and more recently Jeans, 
Jeffries and others. Many theories have been 
proposed from time to time but' none completely 
satisfactory. There are two general schools of 
thought. One holds that a catastrophe occurred 
on a stellar scale in which the planets were 
formed as a by-product, A near collision of 
two stars (one of which was the sun) may have 
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led to the ejection of a filament of gas from 
the sun, from which condensation into planetary 
bodies subsequently occurred. The other school 
favours the nebular hypothesis which suggests 
that planets were created as minor condensa- 
tions in the process of gravitational contraction 
which led to the formation of the primitive sun 
out of the gas and dust of interstellar space. 
As the protosun contracts it must spin faster 
in order to conserve the angular momentum and 
must shed mass in an equatorial plane, thus 
leaving behind a nebular disk, and further 
process of condensation of the matter of the 
disk was responsible for the formation of the 
planets. 

Naturally, all past approaches about the origin 
of the solar system have been more or less quali- 
tative, discussing possible processes that might 
lead to our planetary system. No theory was 
strictly quantitative in all respects. Current 
thinking is that cosmogony also can, and should, 
be treated by the same rigorous analytical 
methods that have been so successful in other 
branches of astrophysics. This is becoming 
increasingly possible now because our quanti- 
tive information about the solar system and its 
eardy history is also rapidly increasing; to quote 
only two sources we have, (1) the new science 
of meteorites, and (2) the exploration of the 
moon and the near planets regarding precise 
information about their surfaces and atmo- 
spheres. 

The results of some current thinking on prob- 
lems connected with the origin of solar system 
are brought together' in this handy publication 
which contains the proceedings of the Con- 
ference on the subject, held in. New York in 
January 23-24, 1962, at the Goddard Institute 
for Space Studies. A. S. G. 


Radiation Chemistry of Polymeric Systems. 
Edited by Adolphe Chapiro. (Interscience 
Publishers, New York), 1962. Pp. 712. Price 
$ 21 . 00 . 

The present large-scale development and 
interest in radiation initiated polymerization 
started soon after the World War II when ic 
became apparent that powerful radiation sources 
will be available for research purposes. A large 
number of papers from research groups in this 
field all over the world have appeared in dif- 
ferent journals. It is gratifying to note that a 
voluminous amount of scatter'ed data in this 
field has been adequately compiled in one publi- _ 
cation and the author has presented a logical 
account and intrepretation of the experimental 


data and even revised his manuscript in the 
light of further conclusions reached during the 
3 -year period of his writing this volume. The 
book primarily addressed to polymer chemists 
has a few chapters exclusively dealing ^vith 
radiation chemical aspects which should serve 
as a useful background. 

The book is 15th volume of the well-known 
‘High Polymer’ series brought out by Inter science 
Publishers. It is divided into 5 major parts 
spread over 12 chapters. The large number of 
references to recent original papers, at the end 
of each chapter, make it a valuable reference 
book. 

The first chapter lists sources of radiation and 
gives definitions of various terms and units 
commonly employed in a radiation laboratory. 
Physical and chemical changes accompanying 
irradiation of simple molecules are described in 
Chapter II. For a better understanding of the 
effects of irradiation on polymers, Chapter III 
presents necessary background by describing 
irradiation of simple aliphatic and aromatic 
compounds and mechanisms involved therein. 
The next four chapters are devoted to kinetics 
of radiation initiated polymerization reactions 
as being free radical mechanisms, homogeneou.s 
polymerization of monomers like styrene, methyl 
methacrylate, methyl acrylate, vinyl acetate ; 
heterogeneous polymerization of vinyl chloride, 
acrylonitrile where liquid monomers act as 
precipitants to the polymers formed ; polymeriza- 
tion of gaseous and solid monomers and poly- 
merization in presence of added substances, e.v/., 
polymerization in solution or in a precipitating 
media, suspension and emulsion polymerization. 
The physical and chemical changes accompany- 
ing cross-linking or degradation of solid poly- 
mers together with the possible mechanisms 
involved and the great practical importance of 
such reactions are discussed in Chapter X. 
Experimental results on the radiolysis of solu- 
tions of common polymer's, which serve as model 
for investigation radiation effects in biological 
systems, are dealt with in the following chapter . 
The various techniques and conditions that 
determine the extent and chain length in the 
process of grafting are discussed in the last 
chapter, together with experimental data in case 
of polyethylene. The effects of temperature, 
dose, rate of irradiation on grafting are also 
discussed and some experimental data in the 
grafting of polyisobutylene, polymethyl metha- 
crylate, polyvinyl chloride, polyamides and other 
polymers, without discussing their practical 
applications, are also presented. 


446 


Reviews 


t Current 
Science 


It should be a useful addition to the libraries 
of institutions engaged in research on polymers. 
It is further hoped that a book like this will 
help to stimulate interest in the subject, which 
after receiving a notable attention seems to be 
presently somewhat neglected. 

- S. L. Kapur. 


The Cell in Mitosis. Edited by Laurence Levine. 

(Academic Press, New York and London), 

1963. Pp. 274. Price $ 10.00. 

The basic mechanisms responsible for the 
regularity in the behaviour of the chromosomes 
during cell division remain still enigmatic. The 
volume under review is a record of the proceed- 
ings of a symposium where students on different 
disciplines have explored the problem of mitosis. 
The attempt to make the atmosphere informal 
and thus favour free discussion appears to have 
been successful as the following quotation would 
indicate. “The idea that histones play a role 
in somatic heredity has served as a motivating 
hypothesis for some years. The role of histones 
may ultimately be shown to be trivial, and our 
introduction inappropriate. No matter — in the 
meanwhile we shall have had the fun of relating 
the work to an exciting biological problem, and 
at present the likelihood of such a gross error 
seems remote indeed’’ (p. 205). The approaches 
to problems and the method of presentation a're 
intei'esting. 

M. K. S. 


Cinemicrography in Cell Biology. Edited by 
George G. Rose. (Academic Press, New York 
and London), 1963. Pp. 500. Price % 18.50. 

In the 1930’s W. H. Lewis introduced cinemato- 
graphy for the study of pinocytosis. The bril- 
liant work carried out by him with its aid 
stimulated the interest of other investigators. 
Time lapse cinematography using the phase con- 
trast microscope made cellular analyses exciting. 
Demonstration of its utility for' teaching as well 
as research initiated its rapid advance to its 
present stature. 

This volume makes available for the first time 
the data on apparatus, technique and methods 
used in the analysis of some problems in labo- 
ratories in Europe and America. The informa- 
tion presented is valuable. 


Books Received I 

From : (Academic Press, Inc., Ill Fifth Avenue, f 
New York-3, N.Y.); 

Progress in Astronautics and Aeronautics 
(Vol. 12) — Ionization in High Temperature 
Gases. Edited by K. E. Shuler and J. B. 

Fenn, 1964. Pp. xiv -h 409. Price $5.75. 

Advajices in Food Research (Vol. 12). Edited by i 
C. O. Chichester, E. M. Mrak and G. F. 
Stewart, 1964. Pp. ix + 433. Price $ 14,00. : 

The Formation of Wood in Forest Trees. Edited 1 
by M. H. Zimmermann, 1964. Pp. xv 4- 562. 

Price $ 16.00. 

Theory of Exciton (Solid State Physics, Supple-- 
merit No. 5). By R. S. Knox, 1964. Pp. vii 4 " 

207. Price $ 8.50. | 

The Monosaccharides. By J. Stanek, M. Ceriiy, | 
J. Kocovrek and J. Pacak, 1963. Pp. 106. Price | 
$ 32.00. f 

International Review of Experimental Patho- i 
logy (Vol. 2). Edited by G. W. Ricliter and s 
M. A. Epstein, 1963. Pp. xiii 4- 446. Price ■ 
$ 16.00. 

Advances in Electronics and Electron Physics ^ 
(Vol. 19). Edited by L. Marton, 1964. Pp. x h J 
323. Price $ 12.00. ^ ? 

A Photographic Atlas of Shark Anatomy — The 
Gross Morphology of Squalus Acanthias. By 
C. Gans and T. S. Parsons, 1964. Pp. 106. 
Price $ 3.95. 

Advances in Child Development and BeHaviour 
(Vol. 1). By L. P. Lipsitt and C. C. Spiker, 
1963. Pp. xiii 4- 387.^Price $12.00. 

X-Ray Optics and X-Ray Microanalysis . Edited 
by H. H. Pattee, V. E. Cosslett and A. Eiig- ^ 

Strom, 1963. Pp. xvii 4- 622. Price $ 22.00. I 

Advances in Metabolic Disorders (Vol. 1). Edited | 
by R. Levine and R. Luft, 1964. Pp. xii 4" 366. 
Price 86 sh. 

Cellular Membranes in Development. Edited by 
M. Locke, 1964. Pp. xvi + 382. Price $12.00. 

Advances in Space Science and Technology 
(Vol. 5). Edited by F. I. Ordway III, 1964. 

Pp. xvii 4- 3'34. Price $ 13.00. 

Advances in Virus Research (Vol. 10). By K. JVi. 
Smith and M. A. Lauffer, 1963. Pp. viii 4~ 277. 
Price $ 11.50. 

Chemical Applications of Irrfra-Red Spectro- 
scopy. By C. N. R. Rao, 1964. Pp. xiii 4-683, 
Price $ 19.50. 

The Formation of Wood in Forest Trees. Edited 
by M. H. Zimmermann, 1964. Pp. xv -f- 562. 


M. K. S. 
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SCIENCE NOTES AND NEWS 


Conference on Atomic Spectra and Radiation 
Processes 

The Institute of Physics and the Physical 
Society announces that a Conference on Atomic 
Spectra and Radiation Processes is to be held 
in the Clarendon Laboratory, Oxford, on 12, 13 
and 14 April 1965. 

The Conference will be concerned with the 
interpretation of spectra in terms of atomic and 
nuclear structure, with the interaction between 
light and atoms, and with the interaction bet- 
ween radiating atoms and their environment. 
The sessions on spectra will include discussions 
of multiplet and hyper fine structure measured 
by the techniques of optical spectroscopy, 
double-resonance, level-crossing, optical pump- 
ing, and atomic beam resonance. The discus- 
sion of interaction processes will include the 
theories of optical pumping cycles, and of strong 
light fields. Sessions will be devoted to dis- 
cussions of transition probabilities, populations, 
and the pressure broadening of spectral lines. 

The number of participants will be linated to 
approximately 120 and attendance will be by 
invitation only. Those interested in obtaining 
an invitation and who wish to submit papers 
should apply for further details to the Adminis- 
tration Assistant of the Institute of Physics and 
the Physical Society, 47 Belgrave Square, 
London, S.W. 1, as soon as possible. 

UNESCO South Asia Science Co-operation 
Office, New Delhi — Courses in Plant Physio- 
logy and Soil Biology 

The UNESCO South Asia Science Co-opera- 
tion Office in New Delhi is offering two post- 
graduate courses: (1) problems connected with 
Plant physiology and (2) Soil biology. 

The first course which will be conducted in 
collaboration with the Department of Botany, 
University of Delhi, will be for* four weeks from 
10 December 1964 to January 10, 1965 and would 
cover all aspects of plant physiology but with a 
stress on modern developments in the subjects 
such as photosynthesis, hormones, growth, tissue 
culture, protein and nucleic acids and morpho- 
genesis. 

The second course on Soil biology will be in 
collaboration with the Department of Agricul- 
ture, Government of India, New Delhi, and will 
last for six weeks (on dates to be announced) 
during December 1964 to February 1965, 


Further information in connection with the 
obtained from ; The Direclcr. 
WESCO South ^ Asia Science Co-operation 
Office, New Delhi, Southern Extension I, New 
Delhi-3. 


Equatorial Undercurrent 

An ‘‘underwater river” flowing eastward in 
the Atlantic along the -Equator at nearly three 
miles an hour has been detected by an inter- 
national fleet of research vessels in both sum- 
mer and winter*. This preliminary result was 
announced at the third session of the Inter- 
governmental Oceanographic Commission meet- 
ing from June 10 to 19, 1964, at UNESCO House 
in Paris. 

The investigation of the tropical Atlantic 
began with a winter phase from February to 
April 1963, when fourteen ships from seven 
countries ran north-south transects across the 
Equator from South America to Africa. It was 
then that the existence of this equatorial under- 
current, first noticed by a cable-laying vessel 
at the end of the 19th century, was confirmed. 

The next step was to learn if the current 
continued in summer. From August to Sep- 
tember last year-, more transects w^ere made by 
eleven ships from eight countries. Once again, 
they found this undercurrent “tagged" by high 
salinity so that it could be easily traced. It 
appeared to oscillate in a zone 100 miles north 
a.nd 100 miles south of the Equator at depths 
between 100 and 200 feet.— {UNESCO Press, 
Release No. 2517.) 

Superconductivity in Semiconductors 

Recently there has been some speculation on 
the possible existence of superconductivity in 
semiconductors, and the relevance of several 
material parameters has been discussed. Of 
these, the criteria of high charge carrier con- 
centration, large effective mass, many valleys 
and large dielectric constants are met in reduced 
strontium titanate SrTiOg, so that a search for 
a superconducting transition in this substance 
seemed appropriate. 

M. L. Cohen (Bell Telephone Laboratories) 
and J. F. Schooley and W. R. Hosier (National 
Bureau of Standards) have reported the finding 
of superconducting transitions in three samples 
of reduced strontium titanate. In two of the 
specimens the transition occurred within a range 
of less than 0*1° K. at about 0*25° K. and 0*28’ K. 
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The reduced samples were prepared from 
single crystals of SrTiOg. The superconducting 
transitions were observed by cooling the speci- 
mens by thermal contact through Apiezon N 
grease with single crystals of chromium potas- 
sium alum in an adiabatic demagnetization 
apparatus. — (Phys. Rev. Letters, 27 April 1964.) 

Ferroelectric Behaviour of Ice 

In substances which contain hydrogen-bonds 
between two O-atoms (e.g., Rochelle salt) the 
ferroelectric behaviour is due to the prolsMi 
jumping from one possible position between the 
O-atoms to the other one. It is known that ice 
contains hydrogen-bonds of the above type, and 
so it was expected to be ferroelectric in suitable 
temperature regions. But there was no experi- 
mental evidence till now. 

In a recent communication to Physics Lectors 
investigators from Technische Hochschule, 
Munich, describe experiments which seem to 
show the ferroelectric behaviour of ice. The 
ferroelectricity appears at very low tempera- 
tures of about 100° K. with a relaxation time 
of the order of hours. Probably these factors 
supply the reasons why ferroelectricity of ice 
could not be detected before. 

It was noted that the ferroelectric behaviour 
of ice could be obtained only if the water used 
for the crystal growth was not extremely pure. 
This shows that foreign atoms promote the 
appearance of ferroelectricity. It is not clear 
whether this influence is due to a shortening of 
the relaxation time of the ferroelectric polariza- 
tion or whether the foreign atoms themselves 
contribute to the charge displacement. — (Physics^ 
Letters, 1 May 1964.) 

Water Vapour in the Atmosphere of Venus 

With the development of modern spectro- 
photometric techniques it is possible to estimate 
quantitatively with reasonable accuracy the 
amount of water vapour present in the atmo- 
sphere (above the reflective cloud layer) of the 
planet Venus. Such a determination has been 
made with an automatic daytime telescope of 
30-cm. aperture carried by balloon to 26*5 km. 
Radiation (sunlight reflected from Venus) was 
measured in the band at 1 • 13 with a grating 
spectrometer' of 2 A resolving power. This por- 
tion of the spectrum was scanned once every 
10 seconds with a set of 21 exit slits arranged 
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to match 21 HoO absorption line groups. The 
radiation passing through was received by a 
cooled photomultiplier with S-1 surface, and its 
response was recorded on paper. 

From 120 such records it wa.s found that the 
modulation produced b.y the water absorption, 
when) the line groups were scanned, was 10-5 liz 
0*5%. By calibration, this modulation is the 
same as that produced by 9*8 X 10 gm./cna.- 
of water vapour at atmospheric pressure. It 
was ascertained by further* measurements that 
the telluric water vapour (above the altitude of 
the balloon) played a minor role in the 
modulation. — (Astrophys. Jour., 1964, 139, 1021.) 

Structure of Carbon Suboxide C.jO^ 

The linear structure of the carbon suboxide 
(C^O^) molecule has been a matter of scicniKic 
controversy for* over 30 years. The electronic 
structure expected for’ C^Oo, as well as valence 
theory in general, indicates that C;jOo has a linear 
isymmetrical structure. In 1932, however, investi- 
gators reported a dipole moment that indicated 
a bent structure for this molecule. Since that 
time molecular spectroscopists have been divided 
in their opinion about the structure. 

According to a National Bureau of Standards 
Report, high-resolution infra-red spcctroscox^ic 
studies show conclusively that the molociile 

is a straight chain of three carbon atoms with 
an oxygen atom at each end. 

The NBS-built high-resolution infra-red spO(!~ 
trometer which was used to study the region 
1800-3300 cm.-^ was operated in the double puss 
mode after being calibrated, using rare gas emis- 
sion spectra with an interference fringe system. 
The resolution obtained was 0*03cm."‘^ in thc^ 
3180 cm.-i region. A liquid nitrogen-cooled lead 
sulphide detector and a grating having 10,000 
iines/in. were used. 

The C;{Oo band centred at 3200 for tu- 

nately falls in the region of peak resolution for 
the NBS instrument. Infra-red siaectrum. of 
C3O2 showed a series of resolved absorption 
bands. This absorption is assigned to a ground 
state transition which is accompanied by a largfe 
number of “hot bands”. An analysis of tlie 
rotational structure of the ground state transi- 
tion and of the first “hot band’’ showed that the 
selection rules established for a linear molecule 
are followed. — (Jour. Frank. Inst, 1964, 277 
379.) 
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NUCLEAR MAGNETIC RESONANCE IN METALS AND ALLOYS 


S. S. DHARMATTI AND R. VIJAYARAGHAVAN 
Tata Institute of Fundamental Research, Bomhay-5 


Introduction 

fpHE subject of nuclear' magnetic resonance 

(NMR) is now too well known to need any 
introduction of the basic concepts. Excelleiit 
reviews^ have appeared earlier giving compre- 
hensive details of both the theory and the 
experimental data with their interpretation. In 
this paper, we shall attempt to present the recent 
developments regarding NMR, in metals and 
alloys with particular emphasis on the work 
done in the authors’ laboratory. 

Theory 

The essential difference between a metal and 
an insulator is that the former is conducting and 
the conduction electrons are responsible for tiie 
two main different behaviours of metals from 
non-metals. One is the skin effect due to which 
the radio-frequency magnetic field cannot 
penetrate the metallic surface more than the 
depth of an order of 5 X lO'-^ cm. As a result 
metallic powders or thin foils or sheets are used 
in NMR experiments. The second one arisiis 
from the magnetic effects of conduction electrons 
which will be described later. When a metal 
powder is placed in a magnetic field H„, the 
electron spins are partially polarised to give 
rise to spin paramagnetic susceptibility or better 
known as Pauli susceptibility, x^. per unit 
volume. The polarisation in turn produces a 
field AH' at the position of nuclei due to s-stale 
hyperfine interaction. The field AH, thus 
caused mostly by s-electrons, must be added 
to and consequently the resonance is shifted 
from its position in an insulator. This shift 
is generally known as the “Knight Shift”, named 
after its discoverer. We shall presently write 
down a theoretical expression for the shift. 

^ X,V„ <\>!<{Q)\->,. (I) 

Jcio V 

Here is the atomic volume and ip the electro- 
nic wave function normalised over V^,. The 
average spin density is taken over the Fermi 
surface. 

Several consequences follow immediately such 
as (1) the shift is positive as all the quantities 
on the right-hand side of equation (I) are posi- 
tive ; (2) the resonance frequency in a metal 
is shifted higher for a fixed field Hq ; (3) the 


shift is proportional to and is rather large 
for elements with higher atomic number; (4) it 
is relatively small if conduction electron wave 
functions are essentially of non-s type and 
finally (5) it is largely independent of tempera- 
ture. These results have been verified experi- 
mentally, and it can be said that the origin of 
the shift has been understood clearly. In view 
of Knight’s review- and Rowland’s recent book’^ 
on this subject, we shall, in this paper, be 
mainly interested in supplementing rather than 
duplicating their wmrk. 

The study of physical properties of alloys is 
quite fascinating for several reasons. The original 
character of both host and guest metals is likely 
to be changed and these changes are of interest 
to physicists, chemists as well as to metallurgists. 
In NMR, we are primarily interested in the 
variation of Knight shift in an alloy and con- 
sequently w^ould like to understand the changes 
that take place in the quantities of equation ( E) . 
In early experimental work two facts stood out 
prominently. They were : (1) within a given 
phase the resonance frequencies of both solvent 
and solute atoms were nearly independent of 
composition and (2) discontinuous jumps in 
frequency occurred across a phase boundary. 
Knight’s later work“» on liquid metals showed 
however that there was not much change in the 
resonance frequency on melting and, therefore, 
state of short-range order is more important for 
Knight shift values than crystal . structure 
parameters. 

In general, the interaction Hamiltonian will 
contain (i) a Knight shift term, (ii) an aniso- 
tropic shift term in non-cub ic crystals and in 
crystals lacking local cubic symmetry, (Hi) a 
quadrupolar interaction term for nuclei with 
spin I > V 2 , (iv) a dipolar and a pseudo- dipolar 
interaction terms between like and unlike 
nuclear neighbours and (v) an indirect spin- 
spin interaction term. The first two are directly 
dependent on field ; the quadrupolar term to a 
first order will be independent of the field and 
in second order inversely proportional to the 
field. The other terms have no field dependence 
at all. All these effects have great influence on 
the NMR position, line shape and width in 
metals and alloys and, therefore, • the NMR 
study can well be used to evaluate their physical 
properties. 
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Experimental Method 

Any NMR apparatus should be good enough 
for observing the resonance in metals. No high 
stability oscillator or field is essential as the 
lines are generally broad. But it is necessary 
to have the sample size less than the skin-depth 
at the operating frequency. Other-wise, the 
lineshape will be a function of the size and ma 3 ^ 
mislead the interpretations. It is enough if the 
sample size is about 100 microns or less for the 
normal operating frequencies. Commercial 
purity of the sample will be quite sufficient. 
In Table I the Knight shift values per cent 
(AH/H%) from those of insulator are arranged 
in the order in which they appear in the Periodic 
Table. Data for metals of various transition 
series are gi'ouped separately as they show 
departures from the general rules in having 
temperature dependence and, at times, negative 
Knight shifts. NMR in ferromagnets, and 
antiferromagnets will be dealt with in the last 
part of this paper. 
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theory. In transition metals, however, not much 
of a generalisation seems to be possible ; becau.se 
most of them have tempei'ature-dependeut. 
Knight shifts and some of the shifts are even 
negative. By negative shifts, we mean that iu 
a fixed field, the resonance frequency of an alio;.- 
or metal occurs at lower frequency than that ru 
a most diamagnetic insulator. The origin u- 
such shifts is different from what wo oblau. 
from equation (I). 

Applications 

Several paper’s on the applications oi; NM 1 « 
to the study of metals have appeared* but it r 
not the object of this article to review all 
them. It is intended, here, to discuss main I : 
the authors’ own work with reference to siua 
papers as have a bearing on it. 

(a) NMR in Sodium Alloys. — Sodium is a: 
alkali metal with one valence electron. Nivi:^ 
of Na-*^, the only isotope with 100% alum • 
dance and spin I = 3/2, has been observe- 
both in metals and in aqueous solutio-i 


Table I 


Knight shifts in percentage 


I A 


IB 

Groups 

II A 

n v> 


3Li“.- 

0-026 



4'Be'’ 

0 


• « 


0-112 

, , 


12Mg“" 

0-111 


. . 


0-265 

29Cu«3 

0-232 

2oCa^^ 

, , 


. * 


0-65 

4-Agl07,109 

0-522 

3sSr®" 

, . 


0-415 

= dCs«' 

1-49 

•• 


56Bai3r.,iS7 

0-403 

soUgi-''’' 

2- 16 


III 


IV 

Groups 

V B 



VI B 

13A1-‘ 

3iGa<=^-i 

0-161 

0-449 

0-786 

1-56 

5oSnii’Ui9 

s2Pb-0‘ 

0 

0 - 72 

1- 47 


1 -45 


nise'*-’ 

Metals of transition series 

39V5» 

0-24 

0-34 

0-63 

isV’i 0-56 

4iNb®^ 0'85 

1 -1 

,4Cr=^ 

4.,Mo'-’=> 

74W1S3 

0-69 

0- 58 

1- 06 

25 

43Tc‘''^ 

“-0-13 

0-Gl 

7sTd^’ 


From Table I, it is obvious that as the atomic 
number increases in a given column of the 
Periodic Table, the Knight shift is found to 
increase. This is primarily because the hyper- 
fine constant increases with atomic mass. It is 
smaller where the conduction electron wave 
functions are mostly of non-s character as we 
have in silicon, tellurium and selenium. The 
temperature dependence of Knight shift is also 
found to be very small in agreement with the 


There exists a positive Knight shift of 0*11^ 
in sodium metal. Since the conduction electrt >3 
wave functions are fairly well known in an aH;a . 
metal, the shift was also calculated theoreli 
cally with very few assumptions and the agrei 
ment is found to be very satisfactory, IsTa- 
signal in metal is very strong and the width j 
mostly determined by the magnetic lUd, 
inhomogeneities. That it should be so in . 
solid, need not perplex us, as there is considci » 
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able diffusion of sodium atoms at ordinary tem- 
peratures which averages all dipolar effects. 
This aspect has been taken advantage^ of in the 
preparation of a. series of alloy systems with 
mercury, lead and tin for the study of the 
Knight shifts and the linewidths of the con- 


alloys, we can presume that the two alloys are 
similar in structure. However, even if one of 
them changes, we can distinguish the two alloys 
and the phase change that occurs between them. 
Using these criteria we will now analyse oui 
experimental results (Table H). 


Table II 



Knight 

shifts of Na- 

^ and and 

linewidths of 

Alloy 

Atomic 
% Na 

Na"'’’ Knight 
shift xlO-* 

Na-3 R.M.S. line- 
width in gauss 

Hgiss Knight 
shift X lO-* 

Remarks 

NaHg4 

20 

5-29±0-ll 

0‘18±0*02 

210 + 3 

X-ray not taken for this phase 
due to expenmeiital difficulty. 

Nallgi 
(hexagouiil ) 

33-3 

4-69±0-ll 

0-65+0-10 
(sharp line) 

132+15 

In addition a second order Na-- 
line obtained. 

Nallg 

(onhoiiiornLic) 

50 

5-93 + 0-33 

Two quad ru polar 
broadened lines 

46 + 5 

Two inequivaleat sites for Na. 

N)i3lfe 

(tetrag<jiial) 

.. GO 

9-16±0*22 

0*45 ±0*05 
(sharp line) 

86 + 3 

Two lines for due to 

inequivalence of sites. 

Niir.Hg- 

(hexa<:^anal) 

71-4 

9-3G±0Ul 

0*46±0*05 

85x3 

A single Na““ line. Hence a 
phase change detected. 

NasHg 

75 

10*56 .tO-05 

0*07 + 0*02 

78 ±5 

Structure not known 


stitucnt nuclei. We will, in. this paper, be 
mainly concerned with the sodium amalgam 
systems. 

Sodium forms solid solution with mercury and 
also certain known intermetallic compounds 
having definite structures. These have been 
prepared and veriffed by X-ray techniques. 

Mercury has two stable isotopes and 

both having abundances less than 20 
The respective nuclear spins are Vz and 3/2 
and the metallic shift is 2-56%, In Table II, 
we have presented the Knight shifts and the 
linewidths of and the Knight shifts of 
in sodium smalgams. The linewidths of 
are not given as we have only taken dispersions 
signals which do not represent the true widths. 
We shall now discuss how far the HMR is able 
to distinguish the phase changes in an alley 
system. 

The intermetallic compounds formed between 
20 and 80 atomic per cent sodium are NaHg 4 , 
NaHgo, Na-yHg^^, NaHg, HagHgo, ]Nra 5 Hg 2 , and 
Na.^Hg and each one has a distinct crystal struc- 
ture of its own. The crucial question is how to 
distinguish one from the other. X-ray crystallo- 
graphexs can identify them by the different 
X-ray patterns characteristic of every one of 
them. In NMR the Knight shifts and linewidths 
of sodium and mercury resonances in each alloy 
are the main features for distinguishing the 
phases or structures. If the Knight shifts, the 
number of resonant lines and linewidths of 
sodium- and mercury remain the same in two 


The Knight shifts of Na-3 in NaHg^, NaHg.> 
and NaHg are almost the same. But the shifts 
for resonance in NaHg^, NaHg^ and NaHg 

are all different ; so w^e conclude that phase 
changes have taken place between the three 
alloys. Similarly Na^s in Na-Hgo and Na.Hg 
has different Knight shifts while it is the same 
for So again a phase change is detected 

using the resonance of one of the constituents, 
though the other one is unhelpful in deciding 
the change. 

Let us now look into the linewidths of Na-- 
and compare them with its Knight shifts. The 
linewidth of Na--^ in NaHg^, NaHgo and NaHg 
are different though their shifts are the same. 
This phase change is, therefore, identified from 
linewidth consideration. It is better to recall 
that the Knight shift is caused by the conduc- 
tion electron hyperfine interaction, while line- 
width changes are by differing electric quadru- 
polar interaction or nuclear dipolar interac- 
tion. The latter mechanisms can be a direct 
consequence of structural changes between the 
alloys though conduction electron band is nearly 
identical in these alloys. 

To summarise, we need to check the line- 
widths and the resonances of the constituent 
nuclei comprising the alloys to detect a phase 
change rather than relying on any one of them 
only. 

As in insultaors, change of temperature causes 
changes in internal motion or self-diffusion end 
crystal structure of metals and alloys. They 
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can be studied by following the linewidths at 
various temperatures and sometimes observing 
two resonances in the two phase regions. Since 
this is not exclusively in the domain of metal 
physics but embraces a larger area of solid state 
physics, we wdll not discuss them except to 
mention that such effects have been observed 
in Na-Hg system and will be reported later.-* 
Similarly inequivalent atomic sites in an alloy 
produce multiple resonances as in solids, the 
number of lines denoting the number of inequi- 
valent positions (see Table II). For exaniple, 
in sodium amalgams containing 35*77, 51*87 
and 68*6 at. % Na, a broad line of Nr--^ is 
observed due to second order quadrupolar 
interaction in addition to a narrow line. This 
shows that in alloys NaHg^, NaHg and Na..Hgo 
there are at least two inequivalent crystallo- 
graphic sites for sodium. In NaHg^, however, 
contrary to NMR observation, crystallographers 
predict only one type of sodium site. We wdil 
now pass on to consider other types of Knight 
shifts involving change of sign. 

(h) Transition Metals. — In Table I, it can be 
seen that some of the shifts are negative and 
they are to be found mostly among transition 
metals. Further, the shifts, in a transition metal 
or in a rare earth alloy, ai'e invariably tempe- 
1 ‘a ture- dependent. These two features distin- 
guish them from normal Knight shifts. We shall 
now discuss the relevant theories concerning 
these shifts along with experimental details. 

Knight Shift in Platinum Alloys 

Rowland'! observed that the Knight shift of 
Pf^*^'> in platinum metal is large, negative and 
temperature-dependent. It is a transition metal 
with an atomic configur'ation 5d^6s. It has one 
isotope with spin I = Vc • If is generally 
believed that this unusual shift in this metai 
arises due to the polarisation of core or inner 
s-electrons (already filled) by exchange inter- 
action with the d- electrons in the unfilled 5’d 
band.s Let us assume that the majority of 
d-electrons point parallel to the field These 
have a stronger interaction with parallel core 
s-electrons and pull them nearer to themselves, 
leaving antiparallel s-electrons closer to nucleus. 
This results in a net negative spin density at 
the nucleus and thus the origin of negative 
shift is understood. Certainly, conduction 
s-electrons will still give a positive spin density 
at the nucleus obeying equation I but the 
magnitude of the shift will now depend on 
which of the two is greater. In platinum, it is 
believed that the s-part of the conduction 


electron gives a positive shift of 1*2% while the 
core s-electrons give a negative shift of 4*72% 
with the result the total shift becomes — 3-52% 
with respect to chloroplatinic acid or — 2*98^'() 
with reference to a most diamagnetic platinum 
complex. Evidently, the contribution from d- 
electrons is proportional to the d -electron sus- 
ceptibility and therefore the shift is tempera- 
ture-dependent. The total shift K can in* 
written as 

K = ax:s+ bx,, (T). 

Here a and b are constants and the first term 
is temperature-independent. The increase iu 
at lower temperature increases the negative 
shift as well.-’'* 

In alloying a transition metal with a non- 
transition metal there is a possibility that the 
d-band will get gradually filled up and in effeci, 
the large negative shift should decrease. c 
have studied Pt-Sn, Pt-Pb and Pt-Hg sy stems. 
The alloys were powdered, and annealed. The 
compounds formed were confirmed by^ X-ray 
studies and the results of the Knight shifts axe 
shown in Table III. The significant decrease in 

Table III 

Knight shifts of and 

in different alloys at temperatures 




-157‘ C. 

and 24' 

^ C. 




Knight shift % 

Sn“‘’Km 

ght shifts 

Alloy 

Atoirnc 
% Pt 

At 

At 

At 

At 


24" C, - 

•ISI® C. 

24" C. 

-157°C. 

Pt metal 

100 

-2-98 

-3*43 


, . 



(at - 

•191° C.) 



PtsSn 

75 

-0-27. 

-0*44 

-0*02 

— 0*05 

PtSn 

50 

0*46 


0*60 

•• 

PtoSns 

40 

0-54 


0*72 

1*06 

PtSno 

33*3 

0*39 

0*38 

1*06 

PtSn4 

20 

0*30 

. , 

0*70 

• ' 

Sn metal 


•• 

•• 

0*73 

0 • 73 





Pb-^" Knight shifts 

Pb metal 



. . 

1-47 

+ 1*47 

PtaPb 

75 

-0-29 

-0*46 

-0-52 

— 0*61 





Hg’99 Knight shift® 

Hg metal 



2*46 

. . 

PtHg 

50 

0*67 

0*67 

1*24 


PcHg. 

33-3 

0*55 

0*55 

0*53 



* After the completion of this work, the authors notice^cl 
a very recent paper by Clogston, Jaccarino and Yafet 
which treats extensix^ely the theoretical aspects on Knight 
shifts in transition nxetals particularly in platinnmt 
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I 

compounds from pure metal 
1 nul d--electron band is progressively 

^ is even possible to fill them com- 

^ ^ positive shift. The tem- 

* ^ ^ l^on.d.ence follows obviously from 

‘ ^ ^ ^ • The susceptibility measurements, 

4- ax*e in good accord with the shifts. 

' •■* * * M > 1 o, tlie susceptibility of pure Pt metal 
It) ^Mxxui/gm, at 300° K. which increases 
^ emu/gm. at 78° K. The icrga 

I" 5 .t i 1 1 )'o — clependence in this metal is duj to 
iiiiii It’cl ci- electron band. The shift of 

* Ks -I- 0-39% at 297° K. (with pracli- 

^ ^ ‘ ^ tilDerature-dependence) and the alloy 

4-11 I 1 c.) |3e; diamagnetic. The same trend is 
ti\ other alloys too. 

of in Pt^Sn and Pt.,Pb are 

Etnd the compounds are also struc- 
•Jl* *^>oiin.orphous. ' Sn^ii> and Pb^^r shifts 
*^llo3^s are negative with strong tem- 
tin t ‘ iopondence, though large temperature- 
‘P* iM I fail! xpositive shifts are observed in pure 

• i! <il 3n and Pb. This clearly proves that 

•: *-lt u* 1 1'on. character, present in pure tin ov 
i is suppressed in the alloys due to 

rh'rt‘ 11 CO "With 5d band of platinum and the 

clinracter prevails at their respective 
It'ar Kilos, 

’r Iki\/o not, as yet, examined completely 
Uiu‘ wvicltlcLs and their shapes in these alloys. 

in themselves very interesting. The 
til uf l?t ) ranges from 2-5 gauss to 40 gauss 
ill Konno cases, the shapes are markedly 
rio sis in Pt.^Sn and PujPb even though 
ir structures are cubic. Also the 

i'r hr Oil cloning mechanisms, mentioned earlier, 
V proi iiinont part in determining the width.» 
(’ ) A/ A-^f R in Ferromagnets . — The observation 
N M 1 1 i n a. ferromagnet was first made by 
l jindl I^ortis^^'> in cobalt metal. The 
:tn:in<‘c 5 "w^as recorded without any external 

(I time signal was very strong. The 

liu'uiw room temperature was 213-1 Mc./s. 

iT::|Kyn cling to an internal field of 213-4 kilo- 
iMM at nuclear site. The large strength 

liK' Kignal arises due to the nuclei in domain 
11;: vvlmor^o the applied r.f. field is enhanced 
ourir 'vs/’all motion by a factor of a thousand 
7 Mvn o 3 ^tex*rial field. Predictably the enhance- 
-nt jiroos cTown when an external field is applied 
now original enhancement of r.f. ampli- 

U‘ cieciro^ses due to the disappearance of 
nvilw -wsiTls- Temperature-dependence of the 
jonance f ireauency confirmed the applicability 
’ theory to cobalt. Soon, simHar 

^onances were recorded of Fe^'" and at 


45-6 and 29 Mc./s. in iron and nickel respec- 
tively.11’12 The corresponding internal fields 
are 330-5 and 170 kilogauss. The fields at 
nuclear sites in ail cases have been opposed 
io the magnetisation in ferromagnetic domain 
and if iron and nickel were paramagnetic metals 
we would have obtained negative Knight shifts 
as the foregoing theory in the Pt^^*' negative 
shift applies here as well. The local field at 
the nucleus arises due to the contact interac- 
tion of the nuclei with core s-electrons which 
have suffered exchange intei'action with 3 d- 
electrons. Chromium is a paramagnetic metal 
till 40° C. (Meel temperature) and NMR 
cf Cr"‘*^ was observed^ below this temperature, 
giving a positive shift of 0-69%. Above the 
Neel temperature, the resonance could not 
be observed as the metal becomes antiferro- 
magnetie. The transition temperature in this 
metal could be determined by NMR with an 
accuracy of 0-5° C. as in neutron diffraction 
measurements. 

(d) NMR in Rare’-earth Alloys . — So far v^e 
have seen how unfilled d-band influences the 
NMR in transition metals and their alloys. The 
effect has been felt mostly on the nuclei whose 
atom has incomplete d-shell. We will now deal 
with cases where the conduction electron is 
polarised by rare-earth spins and the effect is 
observed in an element which is alloyed with 
rare-earth metal. Originally even ferromag- 
netism in the 3d metals was attributed to 
an indirect interaction between the local 3d 
spins and the 4s- conduction electrons. The 
crucial point is that the d-spins impress a uni- 
form polarisation on the conduction electrons. 
NMR is just the right method to test this 
hypothesis. 

Owen ct ail.i-i have studied the Knight shift 
of copper in very magnetically dilute Mn-Cu 
alleys. If the polarisation of the copper con- 
duction electrons were uniformly enhanced by 
exchange interaction with Mn atoms, then an 
additional shift is expected. Experimentally, 
no such shift was observed but a broad line 
was obtained whose' width was directly propor- 
tional to the field and inversely proportional 
to the temperature as in susceptibility. The 
absence of shift was attributed to short-range 
character of polarisation and randomness of Mn 
spins. Subsequently, in a more dense and 
ordered structure (XAU), where X is a rare- 
earth element, large temperature- dependent shifts 
of AI-^ were observed,^^ which could be con- 
sistent with the negative polarisation of the con- 
duction electron spins b^ rare-earth ion spins, 
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The sign of the shifts seemed to obey a sirnp.ie 

rule. If we designate S, L and J as the spin, 
orbital and total angular momentum of the 
ground state of the rare-earth ion, then the 

shift K is positive for J L — S and negative 


for J L 


■ S. Also 


K 


= Ko [l + 


;S. J > 


'S in Leginm Root tVodnles [scicm'" 

These results are entirely in agreement \mI'; 
the theory in magnitude and in temperatui' 
dependance. The other alloys in this series v;i'- 
be studied in due coiu'se. 


T ar/ O » tJ ^ ^ (III) 

Here is the Knight shift in the absence of 
j-electron polarisation, x^/n^ the /-electron sus- 
ceptibility per rare-earth ion at temperature T, 
the Bohi' magneton and ‘p’s denote respective 

p-factors. Since < S . J > < 0 for J r= L — S 

and < S . J > , > 0 for J = L -j- S, the observed 
shifts are consistent with a negative r which 
denotes the interaction term between the rare- 
earth ion spin and the conduction electron spin. 

We prepared two alloys : NdSn.^ and USn ■ 
which have ordered cubic structures. According 
to equation (III), a positive shift for Sn"^!^ is 
expected in both. The experimental values are^^'- 
In NdSn... 

K 110 = l-6^c at 300° K. and 2-75% at 12r K. 
In USn. 

= 2-75% at 300° K. and 4-51% at 133° K. 
= 0 • 7 in pure tin at all temperatures. 
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FREE AMINO ACIDS AND AMIDES IN LEGUME ROOT NODULES*' 

N. RAJAGOPALAN 

University Botany Laboratory, Madras-^ 


T>OOT nodules of legumes contain hsemo- 
glob in A fix nitrogen,- have been shown to. 
possess amino-acid activating enzymes,-^ and 
hence are a probable site of protein synthesis. 
Although information on free amino acids in 
nodules which may constitute the initial pro- 
ducts of fixation-^ is available with temperate 
legumes,' little is known concerning typically 
tropical legumes. Steward and Thompson-* 
suggested That the composition of the non- 
protein nitrogen fraction of root nodules 
requires further elucidation. This paper out- 
lines exploratory experiments on root nodules 


’^‘Pait of authoi’s Dcctoral Thesis, University of Madras. 


of species of Araohis, Phaseohis, Viflint 
Cyamopsis, Dolichos, Centrosema, Psophocarjuir , 
Clitoria and Gliricidia, belonging to Papilio 
natae. 

Nodules from each species, grown in an 
uncultivated virgin soil and inoculated wiih 
effective cow-pea rhizobia, were excised prim' 
to flowering time. The haemoglobin content i*! 
root nodules reaches a maximum at this pori* jti 
indicative of maximum nitrogen-fixing activity 
as estimated.i*^*'!- 

Free amino acids and amides extracted froiiB 
10-0 g. fresh homogenized nodules were identi- 
fied and quantitatively estimated by two- 
dimensional chromatography following Tire 


455 


Aug%!wei ] Amino Acids and Amides in Legume Root Nodules 


directions of Steward and Thompson, 9 Stepka,i3 
and Porter et aZ.^4 Chromatograms with an 
assay larea of 10" x 15" were run in phenol- 
waten (100 : 39w/v) and n-butanol-acetic acid- 
water (100: 22: 50 v) for the first and second 
solvent systems, dried and sprayed with 0-4% 
solution of ninhydrin in 95% (v/v) ethanol. 
The colour from individual spots cut into areas, 
of approximately 1cm.- was eluted in 50% 
ethanol. The quantity of amino acid was 
determined against blanks in a Hilger ‘TJvispek’ 
photoelectric spectrophotometer using a 10 mm. 
light path within two hours from four separate 
chromatograms. Absoiptioii of all the fractions 
(amino acids) was read at 570 miJ^ and for 
asparagine at 360 The quantity of amino 

acids or amide was determined with reference 
to standard curves relating absorption of the 
ninhydrin derivative to weight of the pure 
amino acid chromatographed similarly and 
quantitatively estimated. 

The amounts of free amino acids and amides 
as percentage of total soluble nitrogen of root 
nodules of the nine legumes are shown in 
Table I. 


(42*3%) and Gliricidia (30*5%), followed by 
Arachis (24-5%), Psophocarpus (21*8%), Vigna 
(20*7%) and Dolichos (20-5% to 15 -]%)^ 
Nodules of Phaseolus, Clitoria and Cyamopsis 
had smaller quantities of this amide (9-8%, 
8-5% and 6*7% respectively). Glutamine has 



FIG. 1. Paper chromatograin of amino- l.c L as from the 
root nodules of Cyamo^sis ieira^cnoloba (L.) Tnub., show- 
ing the Mgh content of asparagine. 1. C\'s., 2. Asp., 3. 
Gin., 4. Gly., 5. Ser., 6« Asp. X Ho., 7, Arg., 8. His., 
9. tlnknown., 10. Gln.NHa- 11. a-Amb., 12. Ala., 
13# Val., 14. Len., 15. Om. 


Table I 

Free amino acid and amide fractions as percentage of total soluble nitrogen of legume root 

nodules 


Amides and 
amino- acids 

Anic/iis 

hypogcea 

Phaseolus 

imingo 

Vigita 

catjaug 

Cyamopsis 

tetrag-yrto- 

loha 

Dolichos 

bifioriis 

Dolichos 
lab lab 

Pso pilo- 
carpus 
tetragono- 
loba 

Gliricidia 

7nacro~ 

carpa 

Centre^ 

semj. 

puhesciti^ 

Ciito ria 
tSrmtea 

Amides 

44-0 

9-9 

21-0 

88*8 

20-0 

34*3 

34*5 

56*2 

76 4 

21-0 

Amino acids : 
Acidic 

Basic 

17-5 

19-8 

25-0 

13-3 

21*5 

23-0 

2*3 

2*0 

20*4 

16*0 

14*6 

14*3 

10*2 

16*8 

4*8 

12-5 

4*3 

5*3 

38-2 

15*5 

Cyclic Imino 

Aromatic 

Sulphur 

Hydroxy 

Neutral 

2-7 

16-0 

4‘5 

17-7 

29-6 

i’l 

3-0 

30*4 

6*5 

0*6 

5*8 

i-3 

1*2 

4*9 

36*2 

i*6 

4-9 

2*8 

27*5 

2-4 

36*1 

1*2 

2-2 

23-1 

13*4 

1*7 

23*1 


Amides (ASP.NHo, GLU.NHa); Addic (ASP. GLU, 7 -^fET.GLU); Basic (ARG, ORX, HI 
Cyclic Imino (PRO, PIP); Aromatic ^HE, TRY, TYR); Sulphur (C\S, MET, S-.MET.Cl 
Hydroxy (SER, THR); Neutral (GLY, ALA, VAL, LEU, a-AMB, y-AMB). 


HIS}; 
•S); 


Asparagine and glutamine (amide fraction) 
constitute a large percentage of the soluble N 
in nodules of Arachis^ Gliricidia, Centrosema 
and Cyamopsis. 

The quantity of aspar/a.gine was highest in 
nodules of Cyamopsis (Fig. 1) (82-1 %) 

followed by Ceritrosema (34*1%), Gliricidia 
(25*7%) and Arachis (19-5%). Glutamine 
occurred in large quantities in Centrosemci 


earlier been reported as a constituent of legume 
nodules by Hunt,^ Virtanen and Miettinen/^ and 
Bathurst.'!’ Sen and Burma’-" did not find it in 
four legume species. Butler and Bathiiist'^ 
reported that it did not occur in nodules of 
species of Trifolium, Lotus, Pisum, Gatega and 
Medicago. 

Glycine, alanine, valine, leucine, a-amino- 
butyric acid and 7 -amino-butyric acid (neutral 
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fraction) were the next in impor'tanGe in forming 
a high proportion (5-8 to 36*2%) of the nodular 
soluble nitrogen in most species studied here. 

Aspartic, glutamic and 7-msthyl8ne gluta.nic 
acid (acidi: fraction) and arginine, ornithine 
and histidine (basic) v/ere distributed in lesser 
amounts except in Arachis, Vigna and Clitoria. 
Zelitsch et alM^ have shown arginine, ammonia, 
glutamic acid, lysine and aspardc acid to be 
the most abundant compounds in the soluble 
portion of soyabean root nodules, while in those 
of lupin, Bathurst” observed aspartic acid and 
glutamic acid together with their amides, alanine, 
serine, histidine and valine to be the greatest 
in amount. Of the cyclic imino acids, proline 
was not observed in any, while pipecolic acid, 
reported by Steward, to occur in Phaseolus 
viungo, comprised a small percentage in its 
nodules. In this species the quantity of serine 
was comparable to that of glutamic acid present. 

7-Amino-butyric acid which may have an 
active role among free amino acids in nodules 
as a decarboxylation product and transamina- 
tion partner of glutamic acid, and first reported 
by Okumuki,is later by Steward et and 

recently in Trifolium repens by Butler and 
Bathurst, s was observed in all legume nodules 
here with the exception of Arachis and 
Centrosema. Virtanen and Miettinen^ who found 
cliemically bound 7 -amino-butyric acid in pea 
plants suggested that compounds of amino acids 
with sugars may be involved. 

y^-Alanine, described by Virtanen et as 
a decarboxylaiion product, occurred in fairly 
iarp quantity in nodules of Dolichos and Vigna 
whHe smaller amounts were found in others 
such as Cyamopsis. 

Arginine, first suggested by Hunts to occur 
in nodule extracts and subsequently observed to 
be one of the dominant compounds in soyabean 
nodules by Zelitsch et but not reported by 
Sen and Burma^s ^vas present in all legume 
nodules reported here with particularly large 
quantities in those of Arachis. 

Phenylalanine, tryptophane and tyrosine were 
not observed in these legumes except the two 
species of Dolichos, 

The variations in amino-acid content reported 
here might be a function of the species of plant 
examined-^ and may reflect the influence of 
host metabolism on sjmibiotic efficiency. The 
largest quantities of soluble nitrogen occurring 


as the amide fraction in nodules together \vr.' 
their high haemoglobin content (239 to 83 T) e 

— details to be published later) suggesL hn 
fixation levels. The quantitative preponder<3re 
of asparagine in the nodules of Ci/amoiK ■ 
tetragonoloba and of asparagine and glut an ‘ ir- 
in Centrosema puhescens in which the amide i 
alone comprises 88*8 and 76"49t» of the .solu ’r . 
nitrogen probably indicates high spcciJic aetivd 
in fixation in these two tropical species, 'hi- 
role of these compounds as well as hminogh*b. 
in the effectiveness of root nodulc.s will ^ 
discussed in greater detail elsewhere. 

I am grateful to Prof. T. S. Sadasivan 
guidance and to Dr. L. Saraswalhi-Dtwi t; 
critical perusal of the manuscript. I thank 
University of Madras and the Government * 
India for scholarships and the California Ch' 
poration for Biochemicals for kind supply ^ 
some amino-acids. 
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PETROLOGICAL INVESTIGATION OF TWO GONDWANA COAL SEAMS FROM 

MADHYA PRADESH, INDIA 


S. K. BABU AND RUSSELL R. BUTCHER 

Department of Geology and Geophysics, Organic Sediments Laboratory, The Pennsylvania 

State University 


basic petrographic composition of two 
seams (Seams 4= 2 andL 4=4) of lower 
Gondwana age,i'^ collected from the Chirmiri 
colliery., Madhya Pradesh, has been determined. 
There is little published regarding the petro- 
graphy of these coals. These seams are classed 
as selected grade’’ following the coal grade 
classification employed in India. The present 
investigation employing a variety of research 
techniques was undertaken on. these two seams, 
in order to determine the association of various 
macerals and the different coal components, to 
explain the physical and' chemical properties of 
coal, to allow comparison with coals from the 
United States and to apply the information 
gained to future studies of otiier Indian Coals. 

The studies carried out consist of the mega- 
scopic description of master columns ; study of 
thin sections for maceral assessment ; determi- 
nation of maceral composition on polished 
pellets in reflected' light ; determination of mean 
maximum reflectance values on polished pellets ; 
proximate analyses of selected petrographic 
zones ; hot stage studies on vitrinoids to deter- 
mine the thermal behaviour a.t various tempera- 
tures ; electron microprobe studies of selected 
zones to determine the nature of the ash-forming 
elements present ; analysis of certain zones 
petrographically important to determine the 
variation of total carbon and hydrogen and 
microhardness determinations on vitrinoids 
from 40 zones of the seams. A detailed paper 
embodying the results of these investigations will 
be presented at the American Coal Science Con- 
ference scheduled in June 1964, at The Pennsyl- 
vania State University. 

Petrographically, these seams fall under the 
category of clarodurite and duroclarite. Seam 
=ii= 2 is richer in vitrinoids tlian seam # 4, and 
relatively poor in fusinoids and micrinoids. It 
is reflected from the proximate analyses that 
the average ash content in both seams is 12%; 
the minimum encountered even in the best 
seams of Gondwana age. The variations in 


fixed carbon, volatile matter, moisture, ash and 
sulphur of both seams are as follows : 


Fixed carbon 
Volatile matter 
Ash 

Moisture 

Sulphur 


Seam #2 (■%) 
44*oO-^8-9S‘ 
34-SS-41-' 8 
S- 04-1 6 *88 
2*07- 9*47 
0*44- 1-70 


Seam =jf =4 (%) 
45 *58-59 *82 
24*80-41-40 
8-80-1S-96 
l-27-10*0l 
0-20- 2-6S 


Petrographic composition and reflectance 
values are as follows : 


Vitrinoids 

Seam 
.. 46*35 

Fusinoids 

.. 4*46 

Micrinoids 

4*49 

Exinoids 

.. 12*15 

Resinoicis 

.. 1*08 

Mineral matter 

.. 2*68 

Reflectance 

.. 0*55^ 


42 (%) Seam =#4 (%} 
“70 * 69 15*60 - 62*00 

“21*78 0*50 -44*40 

“13*39 0*50 -21*20 

“22*84 12*40 -46*40 

“ 5*53 0*03 - 7*40 

“ 4*S2 1*80 “12-90 

>“ 0*696 0-520-0-746 


The results indicate that these two coal seams 
differ considerably in their petrography and 
chemistry from the major coals of the United 
States but show a close affinity wnth the coals 
of Africa described by Hall- and coals from 
Australia described by MarshalL-^ Some of 
these differences and pertinent conclusions are 
summarized as follows : , 


1. The two seams from India fall under the 
category of high to medium volatile coals, rich 
in inertinoids, exinoids and - poor in vitrinoids, 
as opposed to volatile-rich coals high in= vitri- 
noids, exinoids and poor in inertinoids ; 

2. The vitrinoids present in the two seams of 
India are types V^, V-, Vj, of low reflec- 
tance value as contrasted with the v,, Vio- Vi,, 

^14 of high leflectance value for 

American coals of good coking quality ; 

3. The two seams are high in ash content 
but low in sulphur in comparison to low ash 
and high sulphur values for many American 
coals ; 

4. These two seams from India are of a non- 
fluid type even at temperatures in excess of 
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600° C. In this respect they have a similarity 
with the coals from South Africa and Australia, 
which are of non-fluid types. 

The two seams are characterized by macerals 
of varying types ; for example, vitrinoids of 
yellow, red or reddish-brown colour with or 
without structure ; f usinite with large cells and 
small cells ; micrinite of massive and fine-grained 
varieties which points to the heterogeneity of 
ci'ganic debris forming the macerals, and to 
changes in environments during the formation 
of the coal swamp consistent with the “drift” 
theory of origin for Gondwana coals. 


[ Current 
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low percentage of exinoids, and a high ash con- 
tent. The transition stages of massive micrinite 
are very pronounced, and the granular micrinite 
so characteristic of coals of the United States is 
scarce. Further, the gradual transition from 
vitrinoids to semi-fusinite is very fi'equent. 

These petrographic properties perhaps couUl 
be explained by differences in climate and 
vegetation when compared with coals of the 
United States of in situ origin. The differences 
can be better accounted for, however, by envi- 
saging different conditions of origin for these 
coals from India, namely, a drift origin. 


Petrological Investigation of Two Gondwana Coal Seams 


SEAM H 


SEAM HZ 



Fig. 1. Ilistcgrams sho\sing the distribution of vitrinoids classified according to reflectance values in oil 

immersion 


. The petrography of the coal clearly points to 
the fact that the metamorphic conditions affect- 
ing the rank of both the seams were the same, 
as indicated by the distribution of the vitrinoid 
types of varying values of reflectance in the 
histogram presented as Fig. 1. 

The variation in petrographic composition is 
very pronounced in these two seams of Gond- 
wana age as compared to the carboniferous 
coals of the United States. These two seams 
are characterized by a wide variation in the 
percentage of vitrinoids and inerts, relatively 
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LETTERS TO THE EDITOR 


TOTAL ELECTRON CONTENT 
DETERMINATIONS USING 
TRANSMISSIONS FROM SATELLITE 1962 
UPSILON-l AT HYDERABAD, INDIA 

Radio transmissions from 1962 Upsilon-1 
(Russian Satellite Cosmos- V) were recorded 
during the period October 1962 to February 
1963 at the Defence Electronics Research Labo- 
ratory, Hyderabad, to determine the total electron 
content of the ionosphere. Recording was done 
for about 60 passes and out of these about thirty 
records wer'e rejected as they were suspected 
to be affected by interference. This note embo- 
dies the results of analysis of soncie of the good 
recordings that were obtained. 

The integrated electron content is given by 
the equation^ : 


jNdh = 




where J Ndh stands for the number of electrons 
in a column of one meter square extending 
fi’om satellite height to the receiver and Q is the 
rate of Faraday rotation, is a constant equal 
to 0'297. Z is the altitude of satellite in meters 
and f is the radio frequency in CPS. is the 
horizontal component of satellite velocity at 
satellite altitude and stands for the com- 
ponent of earth’s magnetic field in the direction 
of V^. This formula has been derived under 
the idealised assumptions, such as, horizontally 
moving satellite, horizontally stratified iono- 
sphere, plane earth, etc. The error arising out 
of the departures from these idealised assump- 
tions is less, than the regular and sporadic varia- 
tions in electron content and therefore the 
method based on the above formula is taken as 
being satisfactory for the preliminary analysis of 
Faraday Rotation Records. 

In the present analysis, the rate of Faraday 
Rotation was calculated! by determining the 
total rotations in a finite interval of time. The 
altitude of the satellite and the liorizontal com- 
ponent of the satellite velocity were calculated 
from the orbital data. was calculated from 
the surface values of magnetic field for the 
year 1962. These values were obtained by cor^ 


reeling the surface values given by Vestine 
et aL 2 for the epoch of 1945, 

The results of analysis of eight good passes 
that were recorded during the period 23-10-1962 
to 15-2-1963 are shown in Fig. 1. For these 



TIME UST 

FIG. 1 


passes the altitude of the satellite lies between 
50Q and 1,100 Km. It will be seen that as the 
time of recording varies from 0500 hours to 
1500 hours the JNdh varies from 1*0 X 10i'/m.2 
to about 3-5 X lO^Vm.2 Somayajulu et al.'^ 
have carried out similar studies at Delhi using 
transmissions from the same satellite near about: 
the same period. They reported that as the time 
of recording varies from 0400 to 1400 hours the 
JNdh varies from 0*36 X lOi'Vm.2 to 3*46 x 
lOi'Vm.2 Thus the results are in reasonable 
agreement. 

Propagation Division, E. Bhagiratha Rao. 

Defence Electronics C. Rama Rao. 

Research Laboratory, G. C. Subba Raju. 

Hyderabad-5 (S. India), 

June 26, 1964. 
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THE REAL NATURE OF TAMARIND 
ANTHOXANTHINS 

In an earlier report^ we concluded that the 
anthoxanthin pigments of tamarind (Bands I 
and II — glycosides), although closely resembling 
glycosides of apigenin and luteolin, are difficult 
to identify because of their poor hydrolysability 
by :acids. Some fiavone glycosides like the 
glucuronides have been reported- to be un- 
usually resistant to acid hydrolysis. They are, 
however, easily hydrolysed by suitable enzymes. 
The pigments of tamarind were found to be 
unaffected by prolonged treatment with such 
enzymes : ^-glucuronidase, ^-glucosidase or 
anthocyanase. 

It was suggested'^ that the tamarind pigments 
may be C-glycosides which are also known tO' 
be resistant to acid hydrolysis. Besides barba- 
loin, mangiferin,'^ vitexin*^ and lutexim have 
been conclusively proved to be C-glycosides, 
where the sugar residue is attached to the 
pigment nucleus by a C-C bond instead of a 
C-O-C bond present in ordniary glycosides : 



8-C glucoside of Apigenm-7-glucoside 

apigenin 

■ Orii treatment with boiling HI in phenol (con- 
ditions used for hydrolysing the C-C link in 
mangiferin^) , the tamarind flavones yielded 
apigenin and luteolin, identified by chromato- 
graphy and colour reactions. Oxidation with 
FeClj^ gave some glucose, identified by chromato- 
gi'aphy and osazone formation. That they are 
fiavone C-glycosides follows from their resistance 
to acid hydrolysis. Hence, they were suspected 
to be vitexin and lutexin, the 8-C-glucosides of 
apigenin and luteolin respectively, Co-chi'omato- 
graphy of the pigments with vitexin and lutexin 
in four' solvent systems showed ' them to be 
identical to the authentic specimens. The melt- 
ing points reported before^— 257° and 263° for 
the two glycosides*— agree with those for lutexin 
255-57°, and vitexin 260-64°. This finding fits; 
in with the taxonomic position of Tamarindus 
ihdica since fiavdrie C-glycosides have- been 
isolated from several genera in the Leguminosse. 

We are deeply indebted to Dr. J. B. Harborne 
of John Innes Institute, England, for xnrich p| 
the experimental evidence given here. 


r Cunent 
I Science? 

Central Food Technological Y. S. Lewis. 

Research Institute, S. Neelakantan. 

Mysore-2, May 11, 1964. 
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ENZYMES IN FIVE NON-ALLELIC 
RIBOFL'AVINLESS MUTANTS OF 
ASPERGILLUS NIDULANS 

The biochemical and genetic study of five non- 
allelic riboflavinless mutants of Aspergillus 
nidulans, isolated at the Department of Genetics, 
Glasgow University, Scotland', by ultra-violet 
irradiation, is being carried out in the Madras 
University laboratory. The mutants ribo^LJ 
ribo2 located in the first and eighth chro- 
mosomes respectively,- whereas, the mutanl.s 
ribo3 and ribo^ map in the fifth, and ribo^ in the 
second chromosome. All these mutants have been 
found to be temperature independent, ^ In 
N. crassa only two riboflavinless mutants have 
been so far reported, one temperature dependent * 
and the other temperature independent.^ In the 
case of the temperature-dependent mutant, the 
enzyme changes which occurred with optimal 
or deficient concentrations of ribofluvin havi? 
been worked out by Nicholas.<5 Based on the 
work of Nicholas, an attempt had been macb'. 
to compare the enzyme changes in the five 
temperature-independent non-allelic riboflavin - 
less mutants of Aspergillus nidulans. 

The enzymes assayed were catalase, peroxi- 
dase, hexokinase,. phosphorylase and alkaline' 
phosphatase. The mutant was grown on the* 
liquid medium having the following compo.si- 
tion per litre,, the pH being adjusted to 6*5 ; 
KH0PO4— l-52gm., MgSO^ 7HoO— 0*52gm., 
KCl— 0*52 gm., NaNOg— 6*00gm., Glucose— 
20*00gm., and traces of zinc and ir'on, 

The mycelia were harvested after seven days 
of growth and homogenised with suitable buffers 
for the assay of the enzymes. Catalase was 
assayed by the method of Feinstein.’^ Sodium 
perborate was used as the substrate and the 
perborate remaining after catalase action was 
titrated with potassium permanganate in the 
presence of . sulphuric acid. The method ot- 
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Smith and Stotz"^ was used for estimating 
peroxidase activity. The activity depends upon 
the formation of purpurogallin which was formed 
by the action of peroxidase upon pyrogallol. 
The activity of hexokinase was measured by the 
method of Kunitz and McDonald.^> The method 
of Whelan^ ^ was used, for the assay of phospho- 
rylase. Starch and glucose- 1 -phosphate were 
mixed with the enzyme, and( the orthophosphate 
set free during amylose synthesis was measured 
colorimetrically. The activity of alkaline 
phosphatase was determined by the method of 
Bessey, Lowrey and Brock^i in which the 
breakdown of p-nitrophenyl phosphate to 
p-nitrophenol was measured. 

In the case of each mutant two conditions 
were testedy one grown with optimal concentra- 
tion of the vitamin riboflavin, the concentration 
being 15 micrograms per 25 ml. of the medium, 
and the other with deficient concentration of 
riboflavin, the concentration being 3 micrograms 
per 25 ml. of the medium. 


appreciable change in the enzyme activity bet- 
ween the normal mycelia and the riboflavin- 
deficient mycelia. In all the mutants the two 
types of mycelia show more or* less the same 
activity. On the other hand, peroxidase activity 
increases in the riboflavin-deficient mjxelia in 
all the mutants. The amount of the enzyme 
activity in the various mutants is in the order 
ribo 3 > ribo^. > ribo- > ribo^ > ribOo. 

In regard to hexokinase activity, there is a 
great increase in the riboflavin-deficient mycelia 
of all the mutants and nearly a hundredfold 
increase is noticed in ribOo, ribo^ and ribo, 5 , and 
the activity is in the order* rib 02 > ribo^^ > ribo , 3 > 
ribo- > ribOg. However, phosphorylase activity 
increases in the riboflavin-deficient mycelia only 
in ribOj^ and ribOo, and there is no change in 
other mutants. It is interesting to see that, in 
the case of alkaline phosphatase, there is a 
decrease in enzyme activity in the mycelia of 
ribOg, and an appreciable rise in the activity in 
the case of ribOj^ and ribOo. 


Table I 

Enzyme activity in various riboflavinless mutants and the wild strain of Aspergillus nidulans 

Unit of enzyme activity is expressed per 100 mg. of total nitrogen. 

Results represent average of five independent estimations. 


riboi 


ribo 2 


ribos 


ribos 


ribos 


Enzyme 


riboj. 

% 

increase 

ribo 2 

% 

increase 

ribos 

% 

increase 

ribo 5 

% 

increase 

ribo 6 

/O 

increase 

Strain 

Catalase 

(«) 

0*1892 

Ne<^li" 

0*1848 

3 

0*1892 

1 

0*1896 

1 

0*1897 

Kegll- 

0*3209 


(.i) 

0*1902 

gible 

0*1896 


0*1917 


0*1909 


0*1900 

giUe 


Peroxidase 


3*8640 

10 

4*0520 

ft 

4*6610 

25 

3*7090 

16 

3*7610 

17 

5*5990 


(i) 

4*2670 


4*3410 


5*6930 


4*3140 


4*4030 



PI exokinase 

(a) 152-8 

90 

126*6 

119 

77*8 

28 

185*0 

67 

156*6 

85 

299*80 


(//) -290-1 


276*7 


99*82 


308*7 


290*2 



Phosphorylasd W 177*0 


155*4 

38 

153*4 

13 

165*6 

3 

153*4 

5 

165-70 


® 205-2 

ID 

214*3 


172*9 


170*5 


160*3 



Alkaline 

(«) 

1*120 


1*192 


1*465 

Decrease 1*391 

5 

1*349 

4 

1*135 

phosphatase 

(S) 

1*316 

17 

1*318 

ix 

1*174 

20 

1*463 


1*401 




.“r • srss 

per 26 ml. of the medium. 

• ^ rrv rirk-n Comoaring' the results of enzyme assays m 

The results of assays of enz^es ^ ^ nidulans^with those of Nicholas in N. crassa, 

allelic riboflavinless mutants of that, peroxidase ani hexokinase 

'^ita^asrSero is no ..tivities rise to . high extent in bo.h nidulans 
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and N. crassa. According to Nicholas, the per- 
centage increase in hexokinase activity in ribo- 
flavin-deficient mycelia is 30 in N. crassa. 
However, the present work on A. nidula'*is 
shows that, the maximum percentage increase 
of hexokinase activity in the riboflavin- deficient 
mycelia is four times as observed by him. The 
peroxidase activity is too high in the riboflavin- 
deficient mycelia of N. crassa, whereas, in the 
mutants of A. nidulans, the increase in activity 
is only one-fourth as present in N. crassa. Also, 
according to Nicholas, catalase activity of 
N. crassa is slightly decreased in riboflavin- 
deflcient mycelia which is not so in the case of 
A. iiidulans. In experiments of Nicholas, there 
are no differences in the values of phosphorylase 
and alkaline phosphatase between the normal 
and riboflavin-deficient mycelia. However, in 
the present investigation, there are appreciable 
differences between the two types of mycelia 
in the case of phosphorylase and alkaline 
phosphatase. 

The values of the activities of the various 
enzymes which are present in the wild strain 
of A. nidiila7'is are shown in Table I. Comparing 
the values of the mutants with that of the wild 
strain, it is possible to note that catalase activity 
is nearly double in the wild strain than in the 
mutants. There is not much difference between 
the activity of peroxidase in the wild strain and 
in the mutants. Hexokinase activity is far more 
in the wild strain than in the normal mycelia 
of the mutants. However, in the case of the 
wild strain and the mutants, the values for 
phosphorylase and alkaline phosphatase are 
alike. Hence, a conclusion can be drawn from 
this comparison that when the mutants are 
supplied with optimal concentration of ribo- 
flavin, they behave more or less like the wild 
strain in only certain cases. 

The authors wish to express their thanks to 
Dr. Radha Shanmugasundaram, Research Officer, 
for critical discussions and useful suggestions. 
Univ. Biochem. A. S. Kaxagasabapathy. 

Laboratory, E. R. B. Shanmijgastodaram. 

Guindy. Madra3-25, March 4, 1964. 


1. Pontecawo G. , Adz\ in Gentiics, 1953, 5, 141. 

L Kafer, E., Ibid., 1958, 9, 105. 

3. Radha, K. Panickar and Shanmugasundaram, 

E. R. B., Am. J. Bctaftv. 1962, 49, 555. 

4. Mitibell, H. R. ?jid Holulahan, M. B., lUd,, 1946, 

33, 31. 

5. Gamiobst Laura and Tatum, E. L., Ibid., 1956, 
_ 43 ; 149 . 

6. Nkhoiias. D, f. D., /. Gm. Microbiol.^ 1956, 15, 470. 

7. Felr=tein, /. "Bid. Chem., 1949, 180, 1197. 

8 . Smith, F. G., Robinson, %Y. B. and Sfoz. E„ JUd.* 

1949, 179, 88 I: ■ ‘ ■ 


r Current 
L Scienci 

9. Kunitz and McDonald, /. Pbiysid., 1946, 

393. . 

10. Whelan, W. J., methods of Enzymology^ 1055, 1 . 

192 . 

11. Bessey, O. A., Lowry, O. II. and Ikock, M, 1 

y. Biol. Chem.r, 1946, 164, 321. 


STUDIES IN CASSIA FISTULA LINN. 

LEAVES 

The use of the pods and leaves of some 
species extends back to ancient periods, TIu 
purgative activity of these drugs has recently 
been attributed mainly to the presence 
glycosides of 1 : 8-dihydroxyanthraguinoiu- 
derivatives.!’- However, the exact nature 
the glycosides present in different species i: 
still under investigation in several laboralorit 6 
Major part of the latter work deals with th’ 
ofiicially recognised drugs, viz., leaves and poti- 
of Cassia angustifolia Vahl, and Cassia aciitifolia 
Delile. In the general move of the medical 
practice towards the use of pure isolate: 
sennosides have come on the market, and Xtn' 
the supply of active glycosides one may not 
look to the official drugs only. Others, who;'f 
extracts or tinctures could not be used as suen 
might become good sources of the activv 
glycosides. Leaves of Cassia fistula Linn, could 
be cited as an example. A preliminary stiuiy 
of these leaves is reported here. 

For this purpose a neutral aqueous extract in 
the leaves of Cassia fistula Linn, was fractionated 
by precipitation with acid. The acid precipitate:; 
which showed the presence of a glycoside we. 
freed of resin, fats, free anthraquinoncs, eh ., 
and the residue was extracted with ethanol. 
The ethanolic solution after removal of solvent 
was hydrolysed with 3N acid by heating on a 
boiling water-bath for 15 minutes. The hydro- 
lysate was extracted with ether and both, the 
ether extract and the residual aqueous extract, 
were chromatographed with different solveid 
systems. Chromatography and cochroniato- 
graphy showed that while the ether extract, 
contained rhein, the residual aqueous hydro- 
lysate contained glucose. The latter was absent 
before hydrolysis. 

The filtrate from the acid precipitates was 
neutralised and the other glycosides were preci- 
pitated as calcium salts with alcohol. Tiv* 
mixture of calcium salts was decomposed with 
oxalic acid and the liberated glucosides after 
being purified through methanol were parti- 
tioned between the layers formed by mixing 
methanol, ethyl acetate and water. The 
glycosides further purified through acetone we^c 
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finally identified as sennoside A and sennosido 
B, by cochr'omatographic techniques. 

Purification of the neutral aqueous extract by 
the lead salt precipitation method has also given 
similar results. Preliminary studies have indi- 
cated seasonal variation in glycosidal content of 
the leaves. Further work is in progress. 

Department of Chemical N. N. Kaji. 

Technology, M. L. Khorana. 

Bomba.y-19, April 4, 1964. 
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CONSTANCY OF CATION EXCHANGE 
CAPACITY OF PLANT ROOTS 

As compai'ed to studies of cation exchange capa- 
cities of soils, those on cation exchange capacity 
in plant roots are of recent origin. While the 
cation exchange capacity (C.E.C.) of soils is 
nearly constant under a large number of condi- 
tions, the knowledge about C.E.C. of plant roots 
under different conditions is not as complete. 

Mclean et al, (1956) and Smith and W'allace 
(1956) have reported that nitrogen content and 
cation exchange capacity of plant roots increase 
with nitrogen treatment. Wander and Sites 
(1956) have noted that the C.E.C. of plant roots 
was more in the case of NO.^-Nitrogen treatment 
than in the NH 4 -Nitrogen treatment. The pur- 
pose of the present investigation is to see the 
effect of varying calcium-potassium ratio or 
phosphorus in the culture solution on the C.E.C. 
of plant roots of some crop plants grown in 
sand culture. 

Tviticuni cestivuon (wheat) New Pusa 718, 
Oryza sativa (paddy) New Pusa 130, Nzcotiana 
tabacum (tobacco) Harrison special, Zea mays 
(maize) Kanpur type 41, and Phaseolus uureus 
Roxb. (mung.) Lucknow type were grown m 
quartz sand using Hewitt’s (1952) culture solu- 
tion. At the flowering stage the plants were 
removed with roots intact without being 
damaged during the process and excess soluble 
salts and sand particles were removed by wash- 
ing with distilled water. The excised plant 
roots were dried in the oven at 60° C. and 
powdered. 0-5 gm. of the composite sample m 
triplicate was taken for analysis. The cation 
exchange capacity was determined by tne 
method followed, by Jain (1959). In short, the 
root samples were saturated first with dilute 
HCl (0*05 N) and then H+ ion was replaced 
with 0*2 fj* cgilcium acetate solution. After 


removing excess soluble calcium salt with 
distilled water, adsorbed calcium on the root 
surface was displaced by dilute HCl (0-05 N) 
and estimated by standard versenate solution 
and expressed in m.e./lOO gm. of dried material. 

Table I 


Cation exchange capacity of plant roots under 
varying potassium-calcium treatments 
(Expressed in m.e./lOO gm. of dr^’ wt.) 


Treat 

(Con 

m.e. 

:ment 
c. in 
/( ^ 



Crops 




Paddy 

Maize Wheat 

Tobacco 

Mung 

K 

Ca 

4 

6 


14*6 

9*3 

50-3 

35*8 

2 

8 

14*2 

14*3 

9*2 

49*4 

35*5 

1 

9 

. , 

14*6 

9*2 

49*6 

35*4 

0-5 

9-5 

, . 

14-4 

9*3 

49*4 

35*5 

0-25 

9*75 

•• 

14*6 

9*1 

49*3 

35*3 




Table 

II 



Cation exchange 

capacity of plant roots 

under 


varying 

phosphorus treatment 



(Expressed in 

m.e.yiOO gm. of dry material) 

Treatment* 






(Atoms./). 



Crops 



X 10""^) 







Wheat Paddv Tobacco 

Mung 

A 

B 






13-8 

9*3 

12*0 

14-4 


41*6 

36-2 

6-1 

3*3 

12*0 

13*7 


40*8 

30-0 

4-6 

1*5 

10*8 

12*7 


40*0 

36-0 

1-5 

0*8 

10*8 

13*5 


40*0 

35-8 

0-8 

♦ 

0*3 

10*8 

13*1 


39-2 

35*9 


* Treatment A for paddy and B for other crops. 


The results of Table I show that the variation 
in cation exchange capacity of wheat, tobacco, 
maize and mung roots under different potassium- 
'Calcium ratios is not more than 2% from the 
mean value. The same conclusion regarding the 
effect of phosphorus treatment can be derived 
for the cation exchange capacity of paddy, 
tobacco and maize from Table 11. However 
there is some difference for the cation exchange 
capacity value for the tobacco and wheat for 
the potassium- calcium and phosphorus treat- 
ments. These variations are however not much 
in view of the nature of the material under study. 
The values of C.E.C. of wheat, maize and paddy 
being monocot are much less than those of 
tobacco and mung which are dicot and are in 
•conformity with those of Mehlich and Drake 
(1955). Huffaker and Wallace (1959) have also 
studied the effect of phosphorus treatment on 
C.E.C. of soyabean, rough lemon and corn but 
their data do not lead to any conclusion. The 
p.bpve results suggest that the factors responsible 
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for the cation exchange capacity of plant roots 
do not seem to be affected much by varying 
potassium-calcium and phosphorus in the range 
studied. 

The authors are thankful to Dr. B. Rama- 
moorthy for his valuable suggestions in the 
preparation of this paper. 

Division of Soil Science K. V. Paliwal. 

and Agric. Chemistry, T. R. Subram an i an. 
Indian Agric. Res. Inst., 

Wew Delhi, March 6, 1964. 
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SURVEY OF ALGIN-BEARING 

SEAWEED AT ADATRA REEF, OKHA 

The brown seaweed, Sargassum, has in recent 
times assumed commercial importance since 
alginic acid and mannitol are being produced 
from it, also in India. The average yield of alginic 
acid! from Sargassum tenerrimum J. Ag., avail- 
able at Adatr'a reef, is about 8% on dry basis. 
With a view to assess the dense growth of this 
economic seaweed at Adatra, a survey was 
carried out from mid-December 1961 to mid- 
December 1962. 

Adatra reef is in the latitude 22° 29' N. The 
reef is of limestone and its surface is very rug- 
ged. It is situated 2 miles south- w’est of Okha 
Port. The reef slopes gradually and has a 
width of 200 m. and length of 440 m. It faces 
east and is protected by a gi'oup of islands. In 
the hinterland there are sand-dunes. There are 
very large tide pools in the mid-littoral and. 
also gully-like streams running from mid-littoral 
to lower littoral. 

Sargassum forms rich, dominant growths in 
the tide pools and in the sub-littoral. During 
low tides the depth of water in the tide pools 
is about 0*45 m. In the sub-littoral the growth 
is present down to a depth of 0 • 9 m. measured 
at low tide. The reef shows a layer of fine 
silt, mixed with sand, .covering the limestone. 
Pufing the season . of rapid growth the water 
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temperature is about 18° to 24° C. in the day- 
time. 

Afler the rains of the south-west monsoon, 
that is in early September, the plants come up 
in quantity from the persistent holdfasts and 
from the germlings. It was found that there 
is very rapid growth of Sargasstm, during the 
winter months of November and December, the 
plants attaining heights of 0-9“l‘7m. during 
this period. Good amounts of Sargassum are 
uprooted and cast up on the shore in January. 
Towards the end of January or early part of 
February, Sargassum begins to die away as 
seen from large-scale shedding of leaves and 
bladders. Thus there is a short season of 
availability of the mature plants, of Sargassum, 
extending from November to January. 

Sampling at depths of 0*3-0 •9 m. was done 
along transects from the shore to the sub-Ilttoral, 
with a metre-square quadrat. In greater depths 
sampling was not possible due to inaccessibility. 
Samples were taken during favourable low 
tides, on the stated dates. Seaweed density and 
cover were calculated by the method of Walker.- 
The resultsi are shown in Table I. The seaweed 
density is given as the average weight of weed 
per sq. meter. Algal “cover” is defined as the 
number of sampling operations with weed 
expressed as a, percentage of the total number 
of sampling operations. 

During January 1962 the plants of Sargassum 
were loaded with epiphytes, chiefly NeinacysULS 
decipiens, which fact partly accounts for the 
increase in estimated weight in January 1962 
over that in December 1961. The decrease 
noticed in February 1962 is brought about by 
the decline in crop caused by the commence- 
ment of decay and shedding of leaves (Tabic I). 

Table I 

Calculated total seaweed at Adatra 


Date 

of 

survey 

Total 
weight 
(fresh) K g. 

Total 
c.n a 

(Sq. M.) 

Dons' ty 
Kg-./m.- 

Cover 

2-12-1961 

60,000 

15,000 

4 

GO 

4-1-1962 

90,000 

15,000 

6 

80 

4-2-1962 

30,000 

15, < 00 

2 

40 

10-12-1962 

54 600 

] 5,600 

3*5 

71 


The only attempt to ascertain Indian resources 
in Sargassum is that of Hornell,i who has pro- 
vided the figure of 100 tons, for the fresh 
Sargassum cast up per year along the 40 km. 
Okhamandal coast of Gujarat, i.e., from Kuranga 
to Okha (including Adatra). In the present 
survey the quantity of fresh Sargassum availabjf^ 
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in 15,000 sq.. m. of the Adatra reef was found 
to be 60 metric tons per year. Since Adatra 
reef is only 0-44 km. in length it appears that 
the quantities available on the Okhamandal 
coast are greater than 100 tons given by 
Hornell’s survey which took into account only 
thq washed-up Sargassum. 

The authors wish to express their thanks to 
Dr. D. S. Datar for his keen interest in this study. 
Central Salt and Marine P. Sreenivasa Rao. 

Chemicals Research Inst., E, R. R. Iyengar. 
Bhavnagar, April 25, 1964. Francesca Thivy. 


1. Hornell, J., Report on the Further JDevelopmjnt of 

Resources of Bar oda State., 1918. 

2. Wallcer, F. T., /. EcoL, 1947, 35, 166; 1950, 38, 

139. 


A PRELIMINARY INVESTIGATION ON 
THE PALEOMAGNETIC DIRECTIONS 
OF THE CHARNOCKITES OF 
ANDHRA PRADESH 

Charnockite and Charnockite series of rocks 
describe a group of rocks varying in composi- 
tion from acidic to ultrabasic rocks characterised 
by the presence of orthopyroxene and by a 
general similarity in colour' and texture 
(Krishnan, 1960). A lot of geological literature 
has grown on the petrology of the charnockite 
series and it is not yet clear whether these 
rocks are igneous or metamorphic. Doubts have 
been expressed whether the so-called 'charno- 
cldte series’ of rocks comprising the acidic, 
intermediate and basic divisions belong to the 
same petrological group or* whether they 
represent entirely different rocks not genetically 
connected with each other. The charnockites 
belong to the Archean group of the Indian rocks 
(probably about 1,500 MY). Recent work 
(Aswathanarayana, 1964) by radioactive dating 
techniques showed the age of metamorphism 
and uplift of the charnockites (fr'om Kondapalle, 
and from Visakhapatnam, Andhra Pradesh) xo 
be around 500 MY and the) age of their original 
emplacement to be around 1,300 to 1,520 MY. 

In September 1962, about 12 oriented samples 
of charnockites from Visakhapatnam and 7 
oriented samples from Kondapalle, Krishna 
District (Andhra Pradesh), have been collected 
and their paleomagnetic dhections have been 
measured with an astatic magnetometer at 
the Imperial College, London. The magnetic 
stability of the samples has been tested by 
heating the oriented cylinders under astatic 
magnetometer and observing their magnetic 
moment in three perpendicular directions as has- 


been described by Wilson (1961), the consistency 
of the direction of the magnetic vectors being 
taken as a measure of the magnetic stability of 
the samples. 

In Figs. 1 and 2 are plotted the paleomagnetic 
directions of the Visakhapatnam and Kondapalle 
charnockites respectively, on a Schmidt’s equal 



Fig. 1. Visakhapatnam Charnockites. Equal area 
projection. 



area projection. Two definite groups of direc- 
tions are present among the Visakhapatnam 
charnockites, six of the samples shovdng a mean 
direction of 280“ E. in declination and 35° Down 
in inclination and four of the samples showing 
a mean direction of 45° E. in declination and 
45° Down in inclination. The paleomagnetic 
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directions of Kondapalle charnockites are wi<lely — 
scattered in declination, ranging from 10° E. to 1. 
90° E., but show a consistent dip of about 20° ^ 

up. Except for a couple of samples whose 
magnetic direction changed abnormally with 3. 
temperature while testing for' their magneiic 
stability as described above, the rest of the 
samples are magnetically stable. In the above 
figures are plotted only the consistent magnetic 
directions of the samples after the secondary 
magnetic effects are removed by heating up lo 
100° to 150° C. The two abnormal samples 
mentioned are omitted in the figures. 

The downward dips of 35° and 45° Down for 
the two groups of rocks, from Visakhapatnam, 
correspond to the latitudes of 19° and 27° res- 
pectively in the northern hemisphere. Since the 
Indian subcontinent in the Archean times when, 
these rocks are formed, is assumed to have been 
in the southern latitudes, both fr'om the geologi- 
cal evidence and from paleomagnetic data on 
other Indian rocks, we have probably to assume 
that the charnockites from Visakhapatnam are 
rever'sely magnetised. Their normal declinations 
in that case would be 100° E. and 225° E. for the 
two groups, and the Indian land mass must have 
rotated anticlockwise by about 260° and 135° 
respectively since these rocks are formed. Such 
a great rotation appears not only inconceivable 
by itself, but also from the consideration of the 
directions of the Deccan traps of India. For 
Eajmahal traps with an approximate age of 
150 MY the inclinations obtained are around 63° 
(Clegg et ah, 1958) , while the present rocks 
possess shallower dips corresponding to much 
lower ancient latitudes. In the case of the 
Kondapalle charnockites also the dip of 20° up 
is very much shallower compared to the Deccan 
traps. 

On the other hand the rocks might have lost 
their original magnetisation and remagnetised 
in more recent epochs. Further, these rocks 
might have been subjected to tilts, uplifts and 
other various geological disturbances (Krishnan, 

1960) since they wei'e magnetised. Because of 
the notorious complexities involved in the mag- 
netic directions of the metamorphic rocks, the 
problem needs much further study. 

I am grateful to Prof. P. M. S. Blackett in 
whose laboratoiw the above measurements have 
been carried out. My thanks are due to 
Prof. M. S. Krishnan for his advice on the 
geological aspects of the work. 

Dept, of Geology, V. L. S. Bhimasankaram. 
Osmania University, 

Hyderabad, India, April 6, 1964. 
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THE EFFECT OF TEMPERATURE 
ON THE FELSPARS OF THE 
CHARNOCKITE SERIES 


The charnockite scries of rocks of Visakha- 
patnam are mainly of two types — the acid divi- 
sion comprising charnockite and garnetiicious 
charnockite, and the basic division comprising 
gabbro, norite, hornblende norite, biotite norite 
and amphilbolite. Plagioclase felspar is present 
in the rocks of both the divisions whereas 
perthitic felspar isi present only in the acid 
division. 

In an outcrop (17° 43' 15" N. and 83° 2r)'£.), 
a big felspathic segregation is noticed in the 
charnockite. The felspar is exclusively ortho- 
clase perthite which is dark grey in coloiiv. 

Big crystals of perthite measuring up to 5 to 6 
inches have been obtained from this segregated 
patch. The plagioclase felspar was separated 
from basic charnockite, while pcr'thite and 
plagioclase felspars together with quartz were 
obtained from the acid members. The natural 
colours are — perthite is dark grey, plagiocla.se h 
greyish-white and the quartz is light grey. 

The felspars and quartz were heated in a 
muffle furnace, which has a range up to lOQCr C. 

The temperature was increased in steps of 50° C. 
and the changes in the products noted. Practi- 
cally no change was observed till 450° C. even | 
when heated for 12 hours. The plagioclase 
(from gabbro) turned pink when heated for 4 
hours at 500° C., and remained so even when 
heated for 12 hours. The perthite (crystal) 
changed its colour to pink at 550° C. wlioa 
heated for 12 hours and the same effect wa.-i 
noted when heated at 600° C. for' 3 hours. The 
colour change started along the cleavage 
planes and extended to the whole mass. The 
perthite was examined under the microscope 
after it was heated and it was found that the 
plagioclase felspar phase had dwindled owing j 
to homogenisation. The perthite, plagioclase 
and quartz when heated together for 3 hours in 
a porcelain crucible became pink at 600° C. ^ 
Small pieces of charnockite and gabbro were 
heated for 3 hours at 600° C. The charnockite 
turned pink and no conspicuous change wq.S 
observed in the gabbro, 
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.Tn ordci’ to know what elements are respon- 
sible tor the coloration of the minerals and the 
change' oi colours when heated, perthite and 
plagioclaso were analysed for certain consti- 
tuents. Iron is present in the ferrousi and 
ferric states in both the minerals. FeoO.^ is' 
0*45% and 0-37% and FeO is 0-23% and 0-28% 
in plagioclasG and perthite respectively. Quali- 
tative tests have not revealed the presence of 
mangane.se and titanium, but the spectrochemi- 
cal analy.sis revealed their pi'esence. Both the 
minerals were leached with hydrochloric acid 
and when they were heated afterwar'ds no pink 
coloration was observed. From this, it is obvious 
that iron is mainly responsible for the colour 
in the minerals and subsequent change when 
heated. Jayaramani who examined the green 
and pink perthites of pegmatites came to a 
similar conclusion. 

The analyses of felspars of the charnockites 
of Madras by Howie- and Naidu*' also show 
ferrous and ferric iron. The presence of ferric 
iron in felspars has been explained by Rosen- 
qvist,*^ Faust, and Barth, <5 as due to replacement 
of AHO.j by Fe^O.^ in the lattice of potash and 
soda felspars. But the presence of ferrous iron, 
in the felspars is not well understood. 

The colour change first taking place along the 
cleavages of the felspars may indicate that the 
iron is getting out of the lattice in the form 
of pink iron oxide. The homogenisation of 
IDorthitic felspar around 600° C. may indicate 
that it has formed from temperatures higher 
than 600° C. by gradual cooling. This indicates' 
that the charnockites containirig these perthitc.s 
originated in a high temperature environment. 

The author expresses his thanks to Dr. A. 
Srir'amadas for suggestions. 

Department of Geology, S. Murt\. 

S.V. University College, 

Tirupati, March 31, 1964. 
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A NOTE ON MAGNETIC STUDY OF 
A DOLERfTE DYKE NEAR AMARPUR, 
DHANBAD (BIHAR) 

Dxjrin’g the course of a geophysical survey in 
the neighbourhood of Dhanbad (23= 48' N. : 86" 

24' E.), an unreported dolerite dyke, has been 
found, cutting A.rchean gneisses. The dyke 
strikes WNW-ESE. It is 50 feet wide and over 
1 mile long, cutting the Grand Trunk Road ai 
Amarpur village (23° 50' N. : 86= 31' E.). 

Two types of basic dykes have been reported 
in and around Jharia coalfield by earlier 
workers: (1) dykes of Pre-Cambrian metabasic 
rocks^'-^ (mainly metadoleiite and >epidiorite) and 
(2) unmetamorphosed dolerite dykes, occurring 
in the coal-bearing lower Gondwana formations 
of the Jharia coalfied, of post-L. Gondwana age 
(Jurassic, cretaceous or Tertiary). The :wo types 
differ in the mode of occurrence, petrography and 
age, Sadasivaiah-i made a detailed petrographic 
study of the second type and confiimed Fox's'" 
suggestion that they belong to the Deccan Trap 
period of igneous activity. Dykes of both types 
have been reported in the Archean gneisses by 
Sharma,^ in the adjoining Kodarma Mica field. 

The dolerites of this area differ from the 
metadolerites in their non-metamorphic charac- 
ter and absence of or-thorhombic pyroxene. A 
petrographic description of metadolerite and 
epidiorite of a dyke in Dhanbad was given by 
the authors^ earlier in a separate note. The 
dyke under description belongs to the second 
group. 

Seven magnetic traverses were taken across 
half-a-mile length of the dyke, with Schmidt 
vertical force variometer. At places negative 
anomalies up to 1,600 gammas with respect to 
the local background were obtained. The direc- 
tion of natural remanent magnetization was 
determined on unweathered, oriented samples, 
with an astatic magnetometer. They show steeij 
negative magnetic dips (north pole upwards) 
and declinations west of north. The intensity 
of natural remanent magnetization is about 
4 X 10‘3 e.g.s. units, volume susceptibility about 
2 X 10'2 e.g.s. units and Koenigsberger ratio 
about 4. The remanence is found to be quite 
stable. Thus, the strong negative vertical 
magnetic anomalies over the dyke can be 
explained in terms of reversed permanent 
magnetization of the rocks in the vertical 
direction. 

The normal magnetization in the horizontal 
direction and reversed magnetization in the 
vertical direction show that these rocks acquiree, 
thermo-remanence in the normal geomagnetic 
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field in the southern hemisphere, supporting the 
idea that India was in the Southern hemisphere 
when the dykes cooled in Jurassic or Cretaceous: 
period. 

The authors are grateful tO' Prof. N. L. Sharma 
and Prof. D. N. Prasad for their encouragement. 

Department of Geophysics, Jagdeo« Singh. 
Indian School of Mines, M. Krishna Rao. 
Dhanbad (Bihar), April 15, 1964. 
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OVARIAN SHEATHS OF THE 
SCORPION FLY, 'PANOR'PA COMMUlttlS 
(MECOPTERA-INSECTA) 

In insects two kinds of devices for pushing the 
ripe egg from the vitellarial follicles into the 
oviduct were reported. In’ a majority of insects 
there are well-ddfihed striped muscle fibres in 
the external ovariole sheath (= peritoneal epi- 
thelium), which consequently becomes contrac- 
tile and, serves this purpose.^’- In the panoistic 
ovarioles of the cockroach, Periplaneta ameri- 
cana no muscular elements are present in the 
external ovariole sheath and the highly elastic, 
PAS-positive tunica propria (= basement mem- 
brane) compensates for the lack of muscles and 
it undergoes an increase in thickness corres- 
ponding to the growth of the oocyte.'^’-^ A con- 
dition which differs from both these occurs in 
the meroistic-polytrophic ovarioles of the scor- 
pion fly, Panorpa communis, which is considered 
to be a primitive member of the holometabola. 

In Panorpa, the comb-shaped ovary on each 
side is contained in a loose network of common 
ovarian sheath which unites with the sheath 
of the opposite ovary and forms at the apex a 
common envelope for both the ovaries. The 
terminal filaments of the ovarioles of the oppo- 
site sides converge and unite into a median 
suspensory cord which is drawn into the head 
region. Each ovariole is enveloped by a second 
external ovariole sheath made up of flattened 
cells which rest on the tunica propria. The 
common ovarian sheath consists of distinctly 
nucleated, stellate cells whose irregular exten- 
sions coalesce and give rise to a network. In 
total preparations (flat spreads) , these cell 


extensions appear as hollow tubes with parallel 
running fibres inside. They show also regional 
transverse foldings which appear as close-fitting 
rings (Fig. 1). The internally laid fibrous 



Figs. 1-2. Fig. l. Phase contrast phott>niicrograi>h 
an unstained flat spread of the common ovarian .shout h .show 
ing the network of stellate cells whoso hollow oxlensiuns' 
contain fibrous tissue within ( >), X 960. FT) film. s. 
Fig. 2. Electron microphotograph of a section through the 
common ovarian sheath showing muscles, 'lire 

external ovariole sheath is reduced to an extremely thiu 
membrane, Fixing and contrasting after Woirarth- Mottei— 
mann [Natnnviss., 44 , )957). X 10,000. F,]-: --Foiru.le 
epitheliiinv, TP = tunica propria; ES — external ovmiole. 
sheath; I.F = muscle fibres cut longitudinally; TF'"' nnisdc 
fibres cut transversely. 


tissue does not, however, exhibit in the light 
microscope any stripes. Under the electi on 
microscope, these hollow cellular extensions arc 
seen to contain distinct striped muscle fibies 
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which within the .stellate cell cross each, other 
;ind lienee arv cut longitudinally as well as 
transversely (Fig. 2). 

Apart Irom these bundles of muscle fibres in 
the common ovarian sheath, no other muscula- 
tures are found in the external ovariole sheath 
of Pan or pa. Also the tunica propria does not 
become thickened in the older oocytes as 
i‘ei.H>rtod for Pcriplancta but, on the other hand, 
it becomes distinct.ly thinner due to stretching 
which bears a relation ;o the transport of blood 
proteins into the oocyte.*"' Here the muscle 
fibres are localized in the common ovarian 
sheatli which, therefore, exercise peristaltic 
contract ion.s that spread over the entire ovary 
and squeeze all the ovarioles simultaneously. 
This mechanism may be considered as a more 
primitive type than those cases where each 
ovariole is provided individually with its own 
muscular sheath which enables it to undergo 
contractions independently. This feature is in 
accord with the view that the Mecoptera 
rei.) resent an archaic group from which the 
higher holometabola (Trichoptera, Lepidoptera 
and Diptora) are derived, A comparati\e 
study is in. progress. 

Department of Zoology, P. S. Ramamurty. 
Benares Plindu University, 

Varanasi-5 (India), April 3, 1964. 
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MORPHOMETRIC STUDIES ON THE 
ROTIFER BRACHIONUS 
CALYCIFLORUS PALLAS 

T COLLECTED a number of rotifers from different 
localities of Rajasthan during 1961-63. Appa- 
rently Brachionus calyciflorus Pallas has been 
found to be an extremely variable species. Mor- 
phometric study of B. calyciflorus has earlier 
been done mainly in connection with its cyclo- 
morphosis.''"^^ An attempt is made here to study 
the nature and extent of variation of the rotifer 
collected from different localities. 

Collections have been made from six places 
in Rajasthan, viz., Pilani, Amer (Jaipur), Nakki 
Lake (Mount Abu), Ajit sagar (Khetri), Gajner 
(Bikaner) and Swarup sagar (Udaipur). In 
Pilani they were collected from a small pond 
while other samples were collected from lakes. 
Tow net made of nylon cloth has been used for 


the collection. Hundred specimens were mea- 
sured from the sample from Pilani and 25 from 
each of the other samples. Measurements were 
not made for the specimens from Udaipur owin^ 
to inadequate number of specimens obtained 
in the sample. 

It has been found that the specimens from 
Khetri have got the maximum length of ihe 
lorica (Table I). Their length varied from 317 
to 362^1. and 60% of the individuals were havin^^ 
a mean length of 347 The specimens from 
Bikaner showed a variation from 182 to 277 q 
that of Jaipur and Mt. Abu from 167 to 242^ 
and that of Pilani from 154 to 226 m. Out of cdl 
the five samples the specimens from Khetri 
showed the minimum range oi variability. 

Table I 


Variation 

in the 

dimensions 

of B. 

calyciflorus 

Locality 

Mean 

length 

Mean 

width 

l.eit pos 
spine 

: Rt. post 
spine 

Khetri 

340 M 

247-4 y 

34*72 

u 19 a 

Bikaner . . 

228 

190 

52 

47*2 

Jaip'jr 

213*2 

1S6*7 

0 

0 

Mt. Abu .. 

210 

IGO 

lS-1 

12-S 

Pilani 

181*2 

147*7 

10*4 

3*8 


Maximum width has been shown by the 
specimens from Khetri with a range of variation 
from 210 to 277 The smallest width has been 
shown by the specimens from Pilani with a 
range of variation from 120 to 164 fi. The speci- 
mens from Jaipur and Mt. Abu showed a range 
of variation from 170 to 203 u and 130 to 185 - 
respectively. In the sample from !Mt. Abu 64% 
of the individuals was having a width of 164 /-l 
I n addition to the t^ariation in the size of the 
lorica the specimens showed marked variation 
in the presence of the posterolateral spines as 
well as in their length. There were no specimens 
with posterolateral spines in the sample from 
Jaipur. The specimens from Bikaner showed 
a mean length of 52 m for the left posterolateral 
spine and 47-2.^ for the righ: spine. In the 
specimens from Pilani the posterior spines were 
comparatively smaller than that of the speci- 
mens of other samples. The maximum mean 
length for the posterolateral spines was sho\tn 
by the specimens from Bikaner. In specimens of 
Khetri as well as Pilani the right posterolateral 
spine was much smaller than the left while in 
other samples they were of nearly equal size. 
There were only a. few specimens with equally 
developed posterolateral spines in the samples. 

Ahlstromt suggests that Teams lacking 
posterior spines are commonly larger in size than 
forms possessing posterolateral spines'. The 
present observation does not reveal such 
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correlation between the size of the lorica and 
the posterolateral spines. The specimens from 
Jaipur which, are devoid of posterolateral spines 
are much smaller than the specimens from 
Khetri and Bikaner which have got postero- 
lateral spines. Buchner et al.- suggests that poor 
feeding enhances the spine growth in B. calyci- 
ftoTus. NayarS suggested that the increase in 
the number of individuals as well as the produc- 
tion of additional structures depend upon the 
quantity of food available. It is assumable* that 
variation in the size of the lorica and the postero- 
lateral spines should, be due to the difference in 
the nature land quantity of food available in 
the different localities. 

Thanks are due to Prof. A. K. Datta. Gupta 
and Mr. P. K. B. Menon for their valuable sug- 
gestions and criticism. 

Department of Zoology, C. K. G. Nayar. 

Birla College, 

Pilani (Rajasthan), April S, 1964. 
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NERVE PATTERN OF THE 
PROTHORACIC SEGMENT OF THE 
LARVA OF PRODENIA LITURA 
(LEPIDOPTERA) 

OtjR knowledge about the nervous system of 
lepidopterous larvae is limited to a few forms 
only. The important contribution in the held 
has been made by Peterson,^ Du Porte, ^ Swaine,'^ 
Hillemiann^ and Libby Presently, only the 
prothoracic segment has been taken into account 
in view of the abnormal nerve pattern. 

The prothoracic ganglion gives rise to the 
anterior and posterior nerve roots on either side. 
The former, here called the dorsal nerve, leaves 
the ganglion from its anterio-lateral margin and 
runs outwards and upwards over the ventral 
longitudinal muscles to meet the sub-connect.ive 
nerve with which it forms a plexus. After 
forming the plexus, the dorsal nerve curves 
downwards, passes over the ventral longitudinal 
muscles and extends to a considerable distance, 
giving branches at intervals. The first branch 
(ID) arises over the 5th ventral longitudinal 
muscle and soon divides into two branches ; the 
inner branch, {a) innervates the 4th ventral 
longitudinal muscle and tracheae while the 
outer one (b) innervates the 5 th ventral 
longitudinal muscle and lateral muscle. The 


second branch (2 D) iiintU'vaU's Ihi* tiu!. al ; 
tergosternal muscles of ilu‘ neck and the tk : 
branch (3 D) supplies I he der.sai loiigitudirri] -- 
tergosternal mirscU^s ot the i)n>therax and v 
dorsal body wall of the nei!k and its inn.-.; 
After giving rise to the fourth branch 14 ! 
which innervate.s the tergosternal uiu.selta. : 
dorsal nerve terminatc-s in the dor.sai huigitnii': 
muscles. Hillcnianii' Ira.s made no inerdr*;: 
the dorsal nerve' in ilu' larva of /Vipdisi ;■ 
xencs but has shown a connective nervi* In .c 
from the comnii.s.sural cord heUveeji thr 
oesophageal and prothoiueie 



Fig. 1. Nerves of the right side of the prothora* ic • 
ment of the larva of Prodema litura. DN, Dorsal nr:. 

1 D-4D, branches of the dorsal nerve; SOCr, Sut* 
phageal ganglion; .SN, Siih-connecdve nerve; % 
Ventral nerve ; 1V-8V, branche.s of the vential nu’ 

PG, Prothoracic ganglion ; PI., Plexus.. 

The posterior nerve root, here called h 
ventral nerve, arises from the middle ot the p. ^ 
thoracic ganglion at its lateral margin ar 
extends to some distance giving out brancla . . . 
intervals. The first branch (IV) runs ubiiqir 
downwards and ascends slightly outwards snir , 
vating the ventral external and internrd ohlat. 
muscles and also the muscles of the ]>roieg. T: 
second branch (2 V), arising immediately al uv 
the ventral oblique muscles, innervtdes the b 
inner ventral longitudinal muscles. The tiL- 
nerve (3V) ponetralos deep intcj the vent 
musculature to supply trachea.' and niu^rh 
whereas the fourth branch (4V) is a .small 
and innervates the trachem. The ventral ju i-. . 
now flattens slightly and at the same time beia 
sharply to ascend anteriorly. This fiatteut 
portion of the nerve, which has not been rev>or!t-.;: 
earlier, gives rise to the fifth branch (f) V) inm.- 
vating the tracheae and the 6th and 7th ventre, 
longitudinal muscles and a sixth branch (OV 
which joins the dorsal nerve above the 7ih Iona ■ 
tudinal muscle. Such a connection has n 
observed for the first time. Anteriorly, bi- 
ventral nerve bifurcates ; the seventh branei. 
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(7 V) innervates the ventral .muscles of ’the, head 
and its tracheae and the. eighth one (SV;: 
supplies the ventral muscles of the neck. 

There is no median nerve in this ganglion and 
as such the transver'se nerves are also absent 
but these nerves are present in the other two 
thoracic ganglia. Du Porte,- however, figured 
the transverse nerves in the prothoracic region 
of Sphida larva without showing the median 
nerve. In Sthe7iopis larva, Swaine^^ observed the 
median nerve, lying in front of the first thoracic 
ganglion, to be not always present and in the 
Prodenia larva also it has been observed only 
in three specimens. It is difficult to explain 
this individual variation. In the Prodenia larva, 
there is a pair- of sub-connective nerves which, 
is formed as a result of bifurcation from a 
single nerve arising from the mid-anterio-dorsal 
side of the prothoracic ganglion. These nerves 
have been reported to be present in Protoparce 
Carolina larva (Peterson^) and absent in Papilio 
larva (Plillemann-^^) . 

The sub-connective nerve forms a plexus witri 
the dorsal nerve and continues further’ into the 
head to supply the muscles. Peterson^^ reported 
a plexus formed between the sub-connective 
nerve, the prothoracic ganglion and the proxi- 
mal ends of the lateral nerves. In the ptero- 
thorax of the larva of Prodenia, no plexus is 
present but the tr'ansverse and the dorsal nerve.s 
communicate by means of three connectives 
similar to Sphida obliqua (Du Porte-). 

The author thanks Professor H. Swarup for 
his help and encouragement and Dr. J. Bahadur 
for his supervision. 

School of Studies B. B. L. Srivastava. 

in Zoology, 

Vikram University, Ujjain, March 28, 1964. 
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PHENOLIC ACIDS OF ONION PLANT, 
ALLIUM CEP A 

The phenolic acid's of green leaves of onion have 
not been investigated although Bate-Smithi has 
studied the phenolics in bulb portion. Since 
there could be considerable differences between 
the phenolic pattern of the stor'age region and 
rapidly metabolizing: parts, the present investi- 
gation concerns the actively growing green 


leaves and roots. The study of phenolics in 
different organs of the plant will also be helpful 
in understanding the mobilization of these sub- 
stances within the plant. 

The bulbs of onion, Allium cepa L., were 
planted in pans of sand in the garden. About 
45 days after planting the entire plants were 
removed from sand, washed and were separated 
into the green foliage, the bulb and the roots. 
The different parts of the plants thus separated 
were analysed for the phenolic acids. The 
extraction of phenolic acids was carried out on 
weighed samples (approximately 10 g. batches) 
of leaves, bulb and roots, by grinding in 2N 
hydrochloric acid and digesting in a boiling water- 
bath for about 20 minutes.- The digest was 
filtered and extracted with diethyl ether. The 
phenolic acids were taken up from ether extract 
into 5% sodium carbonate which was acidified 
and re-extracted with diethyl ether. 

The final extract was concentrated and was 
subjected to paper chromatographic analysis 
using a two-directional ascending technique on 
Whatman No. 1 paper. The solvents used were 
benzene : acetic acid : water (60 : 70 : 30 upper 
phase) in the first direction and sodium formate ; 
formic acid : water (10 : 1 : 200) in the 
second. The dried sheets were observed under 
ultra-violet light and were sprayed with 
diazotized p-nitroaniline-^ or diazotized sulpha- 
nilic acid*“‘ in order to identify the various 
phenolic acids present. Authentic samples were 
also developed under identical conditions. The' 
phenolic acids identified in different organs of 
the onion plants are shown in Table I. 

Table I 

Phenolic acids of different parts of onion plant 

Plus ( -f- ) indicates presence : minus ( — ) indicates 

absence 


Acid 

Leaves 

Bulb 

Roots 

Protocatechuic acid 

+ 

4~ 


Caffeic acid 

+ 

4- 

4- 

^'Hydroxy benzoic acid 

+ 

4- 

4~ 

^-Coumaric acid 

. . 4- 

Trace 


<7-Coumaric acid 

+ 

+ 

4- 

Feralic acid 

4- 

Trace 

+ 

Sinapic acid 

-h 

»» 

4- 


As seen from Table I it is clear that there 
are wide differences in the phenolic pattern of 
different parts of the plant. The acids found 
in the bulb region agree with the pattern repor- 
ted by Bate-Smith. 1 The present investigation 
showed that p-hydroxybenzoic and o-coumaric 
acids are also present in the bulb in addition tp; 
caffeic, ferulic and sinapic acids. CaffeiC|. 
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o-coumaric and p-hydroxybenzoic acids ar'e con- 
sistently present in appreciable quantities in all 
the organs. p-Coumaric, ferulic and sinapic 
acids are present in negligible quantities in the 
bulb while they are at maximum concentration 
in the leaves. Roots are characterized by the 
absence of p-coumaric and protocatechuic acids. 
Since p-coumaric acid is the precursor leading 
to the formation of other hydroxycinnamic acids, 
its absence in roots and the presence in large 
quantities of caffeic, ferulic and sinapic acids 
suggest that the latter are directly translocaued 
from the green leaves rather than being 
synthesized in the root. However, further 
detailed investigation is_ necessary to determine 
the site of aromatic biosynthesis in the plant. 

The authors thank Prof. I. M. Rao for 
encouragement. 

Department of Botany, V. S. R. Das. 

S.V. University, J- V. S. Rao. 

Tirupati (A.P.), April 4, 1964. 
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CHROMOSOME “STRUCTURE 
REVEALED BY SIMPLE TECHNIQUES 

Recently, papers have appeared in Current 
Science indicating that simple procedures such 
as fixation in N HCl at 60° C. followed by 
suitable staining can help in revealing the hne 
structure of chromosomes at mitotic pro- and 
meta-phases.'* - Subramanyam- hence feels that 
Taylor’ s3 view that the structure of the chromo- 
somes could rarely be made out at pro- and 
meta-phases with a light microscope needs 
revision. Over 25 years ago, photographs 
similar to those presented in the papers referred 
to above were published by Gates-^ and 
Mensinkai,'" who also concluded that the pictures 
revealed a double coiled structure of chro- 
matids. Darlington,’^- ^ commenting on such 
pictures, pointed out that the fixative employed 
influences the products of fixation observed in 
the cell and that the appearance of two threads 
is an artefact induced by the fixative and due to 
bubbles of different refractive index in the 
chromatid. The bubbles may be of different 
sizes and the single line w’ould sometimes be 
Iproken by 2 bubbles lying side by side as shown 


r Current 
L Science 

in Figs. 1 to 5. Thus, one could infer 2, 3, 4 or 
more strands depending upon the size, place- 
ment and structure of the bubbles ! The “diplo- 
chromosomes” of Subramanyam- are only 
vacuolated chromosomes in C-mitosis. 



Figs. 1-5. Root tip chromosomes of AlHim cepa 
(2n^l6) fixed in N MCI at 60° C. for 15 minutes 
followed by Feulgen staining. Fig. 1. M' eluphase. Fig. 2. 
Enlarged view of a chromosomes from Fig. 1 .showing Inili- 
bles of various sizes. Fig. 3. Anaphase. Figs. 4 and 5. 
Enlarged view of chromosomes from Fig. 3 showing 
bubbles of different sizes. Arrow shows 2 bubbles lying 
side by side giving a 3- stranded ax:>pearaiice to the chro- 
matid. 

In preparations involving acid fixative ihe 
chromatids of mitotic prophasc sometime.4 
appear double. Fixation in hot water may also 
reveal the doubleness but in vivo a doublencss 
has never been demonsti'ated. In the living 
state anaphase chromatids appear to be solid 
cylinders.*"^ Studies of chromatid structure are 
difficult since the structural details are generally 
below the level of resolution of the light micro- 
scope and often above the size level at which 
the thin sections required for resolution in 
electron microscopy can give a complete picture. 
Hence, it appears desirable to base our concep- 
tion of chromosome structure from data gathered 
fx'om autoradiographic studies such as those 
described by Taylor.*'^ Taylor's study strongly 
suggests that even the largest chromosomes 
consist of two sub-units of DNA and that the. 
prophase chromosome may be essentially 

2-strandqd, 
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Letters to the Editor 


squashes of. root tips exposed to boiling water 
each chromosome - has a distinct limiting 
membrane (Fig. 4). Attention is invited to 
the zone between the central chromatic core and 
the limiting pellicle of each chromosome 
(Fig. 4). This is the matrix referred to by 



Figs. 1-4, Fig. 1. A metaphase chromosome showing 
the relational coiling of the bi- partite chromatids (Fig. 8 of 
Subramaniam and Subramanyam’ j. X ca. 3,850. Fig. 2. 
Each half of the diplo-chromosome is bi- partite (Fig. 4 of 
vSubramanyam®), X ca, 2,850. Fig. 3. An anaphase 
group from acetic alcohol-haematoxylin squash. Note the 
bi-partite configuration of each chromosome, x ca. 1,650. 
(Courtesy: Royan- Subramaniam). Fig. 4. Portion of a 
metaphase plate showing a distinct membrane around each 
chromosome. Boiling water hsematoxylin squash, x ca, 
3,350. 


t Current 
Science 

earlier investigators.-^ Boiling water produces 
a re-orientation of the chromonemata within the 
pellicle thus revealing the matrix (compare 
Figs. 1-3 with Fig. 4). It is this matrix, composed 
probably of RNA and histones, that is removed 
by the modified procedui'es'^ '* '’^-^ introduced hy 
us to reveal the DNA containing chromonemata. 

Cytogenetics Laboratory, M. K. Subramaniam. 
Department of Biochemistry, S. Subram an yam. 
Indian Institute of Science, 

Bangalore- 12, June 9, 1964. 
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A NEW METER BASED ON DOPPLER EFFECT TO MEASURE UNDERWATER 

CURRENT FLOW 


rilHE Gulton Industries, Metuchen, New Jer'sey, 
has announced a novel instrument to measure 
the speed and direction of underwater currents. 
It is a dual-channel, self-calibrating meter, 
designated Model MCV-1, and operates accu- 
rately (0-01 knot full scale) at depths as great 
as 1,000 feet for use both in oceans and inland 
waterways. This unique instrument uses 
Doppler effect to determine the current velocity 
and the direction of the current flow. 

The system consists of a deck unit housed in 
^ portable, watertight case and an underwater 


transmitter and two receivers for hull mounting. 
The deck unit provides two simultaneous signals 
for each channel ; an a-c output signal thrrt 
varies in frequency with changes in velocity, 
and a d-c output signal that varies in amplitucle 
with changes in velocity. The direction is 
ascertained by mounting the two receiving 
heads at right angles to each other. The d-e 
signal may be used to drive an x-y recorder. 
The deck instrument has two meters with four 
ranges each — 0*3, 1, 3 and 10 knots. — {Joiir. 
Frank. Inst., 1964, 277, 375.) 


REVIEWS 


of the International School of 
* ‘Enrico Fermi”, Varenna, Italy, 
by the Academic Press, Inc., Ill, 
^v-e2::iue, New York-3, New York, U.S.A.) 


^^toirnational School of Physics wai? 
JDy the Italian Society of Physics at 
^VConastero in Varenna on the Lake of 
a special purpose, viz., to provide 
WiiLich would enable research students 
tlae background of knowledge neces- 
IP r 'Ogress in their respective fields, 
were designed mainly for experi- 
t x-'e search students ; nevertheless, tney 
bluasis on theory at a level which was 
to those attending the courses. Each 
i^ccXuxded besides lectures, also seminars 
tiao participants could present reports 
o-w^n investigations. The younger and 
investigators in the field were thus 
iiTito contact with each other for their 
oeiaefit. The enterprise of the Academic 
enabled the material presented in 
)Ui'ses to become available to student-s 
ie eill over the world in a series of excel- 
rintod and beautifully bound volumes. 


19 : Cosynic Rays, Solar Particles and 
search. Edited by, G. Polvani, 
Pjp. 4:18. Price $16.00. 

:oLir'se ran from May 23 to June 3, 1961, 
Dir’ector was B, Peters. The course was 
I bxy sixty -two persons. The subject- 
if tine course was covered in four' sections. 
L soction was on “The Relations between 
and the Earth’’ and the following were 
kox’s : M. Hack —The surface of the sun ; 

elci An optical phenomenon associated 

pe lY/' solar radio emission; H. Elliot- 
of cosmic-ray particles in the geomag- 
el d ; K. W. Ogilivie — Solar protons ; 
iTar-w'ick — Propagation of solar' particles 
interstellar magnetic field ; E. R. Harri- 
lai' corpuscular radiation and the nature 
ax’tln’s immediate inter'planetary environ- 
].-A, Brunberg — The production of high- 
pa, articles in the sun and in the solar 
C--G. Falthammar — Acceleration of 
ray particlesi by magnetic pumping : 
rrira.’berg — The earth’s r'adiation belts and 
rora. ; R. E. Gendrin — Mechanisms of 
iiriission. 

;eCond section was on “The Problem of 


the Galaxies” and the following were the 
speakers : C. J. Waddington — The primary 
cosmic radiation ; J. Lab eyrie — Use of solid- 
state detectors as energy spectr-ometers for 
cosmic high-energy particles ; L. Scarsi — Exten- 
sive air-showers ; B. Dayton — Electrons in the 
galactic cosmic radiation ; J. Goupil — 7 -spectro- 
graphy in a rocket; H. C. van de Hulst— The 
interstellar gas and the galactic halo ; J. M. 
Greenberg — The polarization of starlight in the 
inter’stellar medium ; J. M. Greenberg — Optical 
astronomy above the earth’s atmosphere. 

The third section was on “The Story of the 
Origin of Cosmic Rays” and the following were 
the speakers : J. Geiss, H. Oeschger and 
U. Schwarz — The history of cosmic radiation as 
revealed by isotopic changes in the meteorites 
and on the earth ; J. Zahringer' — Some recent 
investigations on primordial rare gases and 
^-^Xe in meteorites ; F. Hoyle — On the origin 
of cosmic r*ays. 

The fourth and concluding section was on “The 
Instruments and the Programmes of Research"' 
and the following were the speakers : G. H. 
Ludwig — The U.S. program for particles and 
fields measurements in space ; G. H. Ludwig — 
Spacecraft information systems ; E. B. Dorling 
— The British Space Research Programme ; 
H. Elliot — Cosmic-ray measurements in the U.S./ 
U.K. Satellite S-51 ; E.-A. Brunberg — ^Research 
and research plans at Kir-una geophysical obser- 
vatory ; M. Ceccarelli — ^Programs of radioastro- 
nomy in Italy ; H. C. van de Hulst — ^Inter- 
national agreement as a vital factor in radio- 
astronomy and space research. 

Course 21 : Liquid Helium. Edited by 

G. Polvani, 1964. Pp. 442. Price $ 16.00. 

This course ran from July 3 to July 15, 1961, 
and it^. Director was G. Careri. The course was 
attended by sixty-thr'ee persons. The subject 
of the course was dealt with in two sections. 
The first section comprised lectures and the 
following wer'e the speakers : J. De Boer — 
Excitation model for liquid Helium II ; G. V. 
Chester — Superfluidity ; C. C. Lin — Hydrodyna- 
mics of Helium II ; D. Pines — ^Elementary exci- 
tations in a system of interacting bosons, with 
application to liquid Helium II ; A. M. Sessler 
— Theory of Liquid -^He. 

The second section comprised seminar's and 
the following were the speakers : W. M. Fair- 
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bank — The natui’e of the l-transition in liquid 
Helium ; J. F. Allen — Vorticity in the Helium 
film ; S. Franchetti — On the theory of Helium 
film ; H. E. Hall — Equations, of motion for 
rotating- Helium 11 ; W. F. Vinen — Critical velo- 
cities in liquid' Helium II ; E. F. Hammel, W. E. 
Keller and P. P. Craig — Liquid Helium II heat 
conductivity and fountain pressure : measure- 
ments and calculations for narrow slits ; 
K. Mendelssohn — The appearance of friction in 
superfluid Helium ; K. W. Taconis and F. A. 
Staas — ^Laminar and turbulent flow of Helium XI 
in wide capillaries ; J. J. M. Beenakker and 
R. De Bruyn Ouboter — Dilute mixtures of -'He 
in superfluid -^He ; H. C. Kramers — Second 
sound and dissipative processes in very dilute 
'^He-^He mixtures ; K. R. Atkins — The nature 
of ions in liquid Helium ; C. G. Kuper — The 
structure and the mobility of ions in liquid 
Helium ; G. Careri — ^ions in liquid Helium. 
Some contemporary aspects ; H. A. Fair-bank — 
Properties of liquid ‘‘He below 1° K ; D. F. 
Brewer — Properties of -He near the melting 
curve. 

Course 22 : Semi-’Conductors. Edited by 

G. Polvani. 1963. Pp. 540. Price $ 22.00. 

This course ran from July 17 to August 5, 
1961, and its Director was R. A. Smith. The course 
was attended by seventy-two persons. The 
subject of the course was dealt with in a series 
of lectures given by the following speakers : 

R. A. Smith — Introductory lecture ; L. Pincherle 
— ^Band structure of semiconductors ; W. Cochran 
— ^Lattice dynamics ; H. J. Vink — Interaction of 
imperfections in homogeneous and heterogeneous 
phase equilibria ; A. F. Gibson — The transp-ort 
of excess carriers « in semiconductors; B. Lax — 
Cyclotron resonance and magnetooptical eflecls 
in semiconductors ; N. B. Hannay — Semicon- 
ductor chemistry ; N. B. Hannay — Transition- 
metal oxides; N. B. Hannay — Organic semi- 
conductors ; L. Sosnowski — Thermo-electric and 
thermo-magnetic effects ; C. P. Enz — Magnetic 
susceptibility of semiconductors ; T. P. Mclean — 
The effective-mass approximation ; F. A. Johnson 
— Lattice vibration spectra of semiconductors ; 

S. H. Koenig — Piezoresistance in ?i-type ger- 
manium ; S. H. Koenig — Piezoresistance in 
p-type germanium ; R, A. Smith — Optical pro- 
perties of semiconductors. 

Course 23 : Nuclear Physics. 1963. Pp. 186. 

Price $ 7.50. 

This course ran from August 7 to August 26, 
1961, and its Director was V. F. Weisskopf. 
The course was attended by one hundred and 
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four persons. The subject of the course was 
dealt with in two sections. The first section 
comprised lectures and the following were the 
speakers : F. Villars — The Hartree-Fock approxi- 
mation in nuclear physics; A. De Shalit — 
Nuclear moments ; C. Levinson — ^Nuclear physics; 
G. E. Brown — Collective motion and the appli- 
cation of many-body techniques ; T. Ericsoii — 
The compound nucleus and the random phas'.‘ 
approximation. 

The second section of the course comprised 
seminars and the following were the speakers : 
D. Bes and Z. Szymanski — Spurious state in 
connection with vibration of nuclei ; H. H. 
Stroke — Distribution of nuclear charge and 
magnetization from atomic liyperfine strucUuv ; 
J. Unna — Effective interactions in deformed 
nuclei ; J. E. Young — The interference of com- 
pound and direct processes. 

C. V. R. 


Modern Polarographic Methods. By H. Schmici 
and M. v. Stackelberg, Institute for Physic id 
Chemistry, University of Bonn, Bonn. (Aca- 
demic Press, New York, London), 19CnL 
Pp. V + 99. Price $ 5.50. 

During recent years many new modificationr* 
to the classical polarographic method have ‘been 
incorporated making the polarographic technicjiu* 
more versatile. In the present book the author;, 
have given a- clear but brief account of tl‘it‘ 
following techniques employed in polarography ; 
differential polarography, derivative polaro- 
graphy, strobe polarography, oscillographic* 
polarography, conventional alternating- current 
polarography, square wave polarography, a.e. 
bridge polarography, pulse polarography' aiiv» 
radiofrequency polarography. Although greater 
experimental details would have been more 
welcome, yet the object of the authors in bring- 
ing out this volume seems to be only to deai 
with the problems of the methods rather than 
details of apparatus. The authors are special! .sc.s 
in theoretical polarography : yet the small size 
of the book could not allow them to introduce 
the mathematical derivations of even important 
equations. However, references have been given 
for such an information. The smallness of the 
size is also responsible for the authors’ assump- 
tion of the basic knowledge of polarography nn 
behalf of the reader including a good knowledge 
of electronics. In short the book serves as a 
useful guide to the advanced research worker 
interested in the application of modern polaro- 
graphic techniques. The critical account on 


kevuws 


m. 15 1 

^^6g.5,1964 J 

-^.C. polarographic methods in the first chapter 
is highly instr-uctive and praiseworthy. 

The publication of this book is to be welcomed 
every polarographer and the reviewer has no 
iresitation in recommending this book to the 
^Vorkers in the held. 


^biochemical Society Symposia — No. 22: The 
Structure and Function of the Membranes and 
Surfaces of Cells. Edited by D. J. Benn and 
J. K. Grant. (Cambridge University Press), 
1963. Pp. 172. Price 35 sh. net ; No. 23 : 
Methods of Separation of Subcellular Struc- 
tural Components. Edited by J. K. Grant. 
(Cambridge University Press), 1963. Pp. 157. 
Price 35 sh. net. 

The introductory remarks of F. G. Young in 
tlie first of these Symposia (No. 22) emphasize 
tlie importance of the study of .cell membranes 
a.rLd also point out that the basic structure of 
cell membranes proposed by Danielli in 1934 
still holds good. 

The review on the isolation of microsomal 
membranes by Rothschild underlines the impor- 
tance of gradient differential centrifugation in 
tlie separation of microsomal fractions and their* 
sub-fractions. The heterogeneity of preparations 
obtained by this method has been pointed out 
and attempts to separate smooth-surfaced micro- 
somal membranes have been described in detail. 

The subject of surface structures of bacteria 
tias been discussed by Rogers. The products of. 
acid hydrolysis of cell-wall material were found 
to be amino-acids including the D-isomers. The 
differences in the mucopeptides obta.ined from 
gram-positive and gram-negative bacterial cell- 
walls have been described and models for the 
spstial arrangement of mucopeptides have been 
proposed. 

The mechanism of Pinocytosis has been 
reviewed by Woodin. Though the mechanism 
of transport of libonuclease, chymotrypin and 
other enzymes across the membranes of pan- 
creatic cells is not very clear, in vivo experiments 
suggest that the process is under hormonal con- 
trol. The increased turnover of phospholipids 
during secretion has also been suggested to have 
a role in the transport of proteins. 

Mitchell deals with the interesting concept of 
vectorial factors for the transport of molecules 
and groups through natural membranes. Accord- 
ing to this author, the primary transport process 
of groups and electron translocation may be an 
important and versatile mechanism for coupling 
pairs of chemical processes automatically, 
although as the author himself points out, future 
work has to substantiate this view. 


47^7 

Concluding the Symposium, Danielli has ably 
summed up the problems that still confront us 
and remain to be answered in .the study of cell 
membranes. 

The succeeding number (No. 23) is mainly 
concerned with methods of separation of sub- 
cellular structural components, the scope and 
limitations of which have been assessed by 
De Duve. In the article that follows, Hughes 
and Cunningham have described the available 
methods for disrupting cells with particular 
emphasis on ultrasonic methods. The various 
procedures employed for' disrupting cells have 
been diagrammatically represented and the 
electron micr'ographs clearly indicate the 
validity of the methods used. 

The article by Roodyn contains a compre- 
hensive account of the various methods that are 
in vogue for the isolation of nuclei from mouse 
and rat liver. Incidentally, the author points 
out the lack of uniformity in appearance, tex- 
ture and physical state of the nuclei isolated 
by various worker's employing different methods. 

Conchie and Levvy, while analysing the 
significance of subcellular fractionation in the 
study of certain hydrolytic enzymes, such as 
^-galactosidase and acid phosphatase are not 
very convinced of the existence of lysosomes as 
a separate class of cytoplasmic particles. But 
in the discussion that follows, De Duve refers 
to publications which support the view that 
lysosomes are characteristic cytoplasmic entires 
which are clearly defined both biochemically and 
morphologically. Whittaker has used subcellular 
fractionation in his studies on the distribution 
of acetyl choline in nerve tissues. He supports 
the lysosomal theory of De Duve and also points 
out the superiority of negative staining methods 
over those of thin sectioning. 

The methods for the separation and isolation 
of homogeneous fr'actions of ribosomes and pure 
fragments of cytoplasmic membranes or oxido- 
somes of bacteria have been critically surveyed 
by De Ley. The advantages of density-gradient 
centrifugation on lactose or' sucrose solutions 
over density-gradient electrophoresis are dis- 
cussed. 

The articles contained in these two volumes 
are tersely presented and the discussions that 
follow are thought-provoking and illuminating. 
Each article is followed by an impressive array 
of cross-references. There is, therefore, no 
doubt, that these two volumes would be a most 
welcome addition to any biochemical library. 

N. K. SUKANYA. 

C. S. Vaidyanathan. 
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International Conference on Cosmic Rays : 
proceedings of VIII Conference in Jaipur, 
1963. Extensive Air Showers (Vol. 4). Pp. 322. 
Price Rs. 20-00; $5.00. or £1-15-0. (For 
copies Write to SecretaiTv I.C.C.R., Tata 
Institute of Fundamental Research, Bombay-^;. 

The Proceedings of the Eighth Internationr..! 
Conference on Cosmic Rays held in Jaipur, India, 
from December 2-14, .lOdS, under the auspices 
of the Cosmic Ray Commission of the Inter- 
national Union of Pure and Applied Physics and 
the Department of Atomic Energy, Government 
of India, are being published in six volumes 
under the respective headings : Solar Particle 
Radiation and’ Sun-Earl h Relations ; Modulation; 
Composition ; Extensive Air Showers ; High 
Energy Interactions ; and Muons and Neutrinos. 

The volume under- review is the fourth volume 
on Extensive Air Showers ; and contains 35 
contributions by more than 100 authors, and 
gives a complete record including the discussions. 

The volume (size 8 Vs" X U" with paper 
covers) appears in plioto-oftset printing from 
typed manuscripts supplied by the authors. The 
reports being the results of latest investigations 
from many international centres of research will 
be welcomed by worls.ers in the field all over 
the world. 

International Review of Cytology, Vol. 15. 
Edited by G. H. Bourne and J. F. Danielh. 
(Academic Press, New York and London), 
1963. Pp. ix -h 444. Price $ 16.00. 

Lampbiush chromosomes have of late been 
attracting a lot of attention in the context of 
the significance of the lateral loops in relation 
to chromosome structure. The review by Callan 
on ‘‘The Nature of Lampbrush Chromosome” is 
therefore of topical interest. The live topic of 
the day, “Intracellular Transfer of Genetic 
Information” is surveyed by Sirlin. An attempt 
is made to analyse the problem posed by the 
question : “How does a sperm find an egg ?” in 
the article, “Mechanisms of Gametic Approach 
in Plants” (Machlis and Rawitscher-Kunkel) . 
Chemotactic and chemotropic reactions are said 
to be involved. “If, as is indicated, the chemo- 
tropic factor for the directed growth of pollen 
tubes is calcium, then it cannot even claim the 
name of hormone” (p. 135). The volume con- 
tains also equally interesting surveys on a 
variety of topics like “The Cellular Basis of 
Morphogenesis” (Gustafson and Wolpert;, 
“Plant Tissue Culture in Relation to Cytology 
(Partanen), “Regeneration of Mammalian 
Liver” (Bucher) , “Role of Ascorbic Acid in 


Collagen Formation’’ (Gould), “Behaviour of 
Mast Cells in Anaphylaxis” (Mota) and “Lipid 
Absorption” (Wotton). M. K. S. 

Books Received 

From : (Academic Press, Inc., Ill, Fifth Avenue, 
New York-3, N.Y.): 

Advances in Biological and Medical Physics 
(Vol. 9). Edited by J. H. Lawrence, J. Vv. 
Gofman, 1963. Pp. ix -j- 496. Price $ 16.00. 
Photophysiology — Vol. 1 ; General Principles ; 
Action of Light on Plants ; Vol. 2 : Action of 
Light on Animals and Micro-organisms, Photo- 
hiochemical, Mechanisms, Bioluminescence. 
Edited by A. C. Giese, 1964. Pp. xiii -j- 441 
xiii + 377. Price $ 14.00 ; $ 15.00. 

Pure and Applied Physics— Vol. 17 : Theory of 
Superconductivity. By ’ J. M. Blatt, 1964. 
Pp. xii-h 486. Price $12.50; Vol. 16: Energy 
Band Theory. By Joseph Callaway, 1964. 
Pp. X 4- 357. Price $ 10.00. 

Mathematics in Science and Engineering — 
Vol. 12 : Dynamic Programming in Chemical 
Engineering and Process Control By S. M. 
Roberts, 1964. Pp. xiii -f 457. Price $ 14.50. 
Advances in Protein Chemistry (Vol. 18). 
Edited by C. B. Anfinsen, Jr., M. L. Anson 
and J. T. Edsall, 1964. Pp. x + 335. Price $ 14.00. 
Medicinal Chemistry— Vol. 2 : Lipid Pharma- 
cology. By R. Paoletti, 1964. Pp. xiii + 538. 
Price $ 17.50. 

Advances in Lipid Research (Vol. 1). Edited by 
R. Paoletti and D. Kritchevsky, 1964. Pp. xll -j- 
418. Price $ 14.00. 

Methods in Carbohydrate Chemistry — ^Vol. 4 : 
Starch. Edited by R. L. Whistler', 1964. 
Pp. xvi H-335. Price $ 13.50. 

Evolutionary and Genetic Biology of Primates. 
Edited by John Buettner-Janusch, 1964. 
Pp. xi + 330. Price $ 12.50. 

Standard Methods of Clinical Chemistry (Vol. 4). 
By D. Seligson, 1964. Pp. xiv + 261. Price 
$7.50. 

Advances in Heat Transfer (Vol. 1). Edited by 
T. F. Irvine, Jr. and J. P. Hartnett, 1964. 
Pp. xi + 459. Price $ 16.00. 

Primitive Motile Systems in Cell Biology. 
Edited by R. D. Allen and N. Kamiya, 1964. 
Pp. xix + 642. Price $ 22.00. 

Mineral Metabolism in Advanced Treatme 
(Vol. 2) — Part A: The Elements. Edited by 
C. L. Comar- and F. Bronner, 1964. Pp. xiv + 
649. Price $ 22.00. 

Physiological Mammalogy — ^Vol. 1 : Mammalian 
Populations. Edited by W. V. Mayer and R. G. 
Vangelder, 1964. Pp. xii + 381. Price $12.00. 
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SCIENCE NOTES AND NEWS 


Award of Research Degrees 

Andhra University has awarded the Ph.D. 
Degree in Physics to Kum. K. Syamalamba for 
her thesis entitled ‘“'Theoretical and Experi- 
mental Studies on Dipole Moments and Relaxa- 
tion Times of Certain Organic Compounds”; Ph.D. 
Degree in Nuclear Physics to Shri B. Somalinga 
Sastry for his thesis entitled “Studies on 

Disintegration Energies and Absorption of Beta 
Radiations”; D.Sc. Degree in Technology to 
Shri M. V. Ramana Rao for his thesis entitled 
“Diffusion-Controlled Electrode Reactions in 
Square Channels”; D.Sc. Degree in Zoology to 
Sri Y. Radhakrishna for his thesis entitled 
“The Systematics and' Ecology of Bottom Fauna”; 
Ph.D. Degree in Botany to Shri 'V. Ramakrishna 
Reddy for his thesis entitled “Cytological 

Studies in the Genus Sorghum’*. 

Measurement of Raman Scattering Cross-Sec- 
tions for Use in Calculating (SRS) Effects 

Stimulated Raman Scattering (SRS), by which 
many Raman-active materials have been made 
to exhibit laser-like emission of coherent light 
is analogous to stimulated emission. When a 
Raman-active material is illuminated by a 
strong monochromatic source at angular fre- 
quency w, light waves at frequency (w — A) 
may experience a gain (negative loss) when A 
is at or near a Raman frequency. As the inci- 
dent light becomes stronger, this gain can over- 
come losses so that growing waves at (^^ — A) 
result. 

For theoretical prediction of the SRS from a 
given Raman line, the differential Raman scatter- 
ing cross-section! at the peak of the line must be 
known, just as the peak absorption cross-section 
must be known for an ordinary laser line. 

F. J. McClung and D, Weiner of the Hughes 
Research Laboratories, California, report Rarnan 
scattering cross-section measurements of three 
lines (of liquid benzene, nitrobenzene and 
toluene) for which SRS has been observed. The 
values of these measured cross-sections imply 
SRS characteristics in agreement with the 
experiments to date, and hence can be taken as 
direct evidence that SRS is the prime mechanism 
involved in the laser^life behaviour of these 
substances. 

The peak differential cross-sections reported 
are: Nitrobenzene (1345 cm."“i), 2*3 


Benzene (991-6 cm.-i), 3-9cm.-2; Toluene 

(1102 cm.~i), 1*1 cm."'^ Besides these three lines 
for which SRS has been measured and proved 
to be in agreement, measurements have been 
made for the following two lines also which 
can be used in calculating SRS effects : Benzene 
(1179 cm.-i), 0-13.cm.-2, and Toluene (1212 cm.-^), 
0-24 cm.- 2 — (Jour. Opt. Soc. Amer:, 1964, 54, 
641.) 

Giant Laser Pulse Using a Semiconductor 

Mirror 

The reflectance at a semiconductor/air inter- 
face may be regarded as due partly to^ the 
dielectric properties of the material (arising 
from bound electrons), and partly to the 
metallic properties (arising from free electrons 
and holes associated with quantum states in 
the conduction and valence bands respectively) . 

In the case of germanium the dielectric pro- 
perties usually predominate but intense light 
from a ruby laser, incident on the germanium 
surface, may generate sufficient electron-hole 
pairs locally to make the plasma contribution 
to reflectance appreciable. Initial calculations 
have shown this effect to be practicable. 

The effect has been used to provide Q-switch- 
ing in a ruby laser by replacing one of the 
usual metallic mirrors of the Fabry-Perot 
resonator with an optically flat germanium 
surface. Oscillograms showed that the light 
output of such a system consisted of many 
typical laser pulses of low intensity together 
with one or more ‘giant pulses* the peak inten- 
sity of which was at least 40 times greater 
than that of any of the ordinary pulses. The 
width of the ‘giant pulse' was about 60 ns. — 
(Nature, 1964, 202, 787.) 

Effect of Polarisation on the Albedo 

The albedo (i.e., the proportion of incident 
sunlight reflected) has been determined for a 
great variety of terrestrial surfaces (snow, 
water, sand, etc.) by many observers. Although 
it has been noted that the albedo is dependent 
on solar elevation little thought seems to have 
been given to the mechanism underlying this 
dependence. P. Schwerdtfeger, of the Meteoro- 
logical Department of the Melbourne University, 
suggests that a substantial part of it is a con- 
sequence of polarization which occurs when 
radiation is reflected and scattered by a 
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terrestrial surface, and that this effect is parti- 
cularly significant for surfaces with structures 
which have undergone orientation by the wind. 

He supports this suggestion by his observa- 
tions made on Antarctic plateau wind-swept 
snow surfaces, using an ordinary twin-lens 
reflexion camera and a silicon photoelectric cell 
behind' the camera lens. A conventional photo- 
graphic polarizing filter was used in front of 
the lens as the analyser and rotated through 
360°, the output of the solar cell being read 
at 45° intervals. His observations show that in 
the direction of the wind, the light from the 
surface is 20-22% polarized, while at right 
angles the polarisation falls to 7%. This 
polarisation was observed to be essentially inde- 
pendent of larger-scale surface features at any 
one" locality, evidently being dependent rather 
on particle and crystal orientation of the sur- 
face snow. It may be surmised that the albedo 
of sand surfaces also should show similarities 
to that of snow. 

It should be noted that where the incident 
light itself is partially polarized, as in the case 
of sky radiation, this factor also should be taken 
into account. — (iVatitre, 1964, 202, 894.) 

Three New NMR Spectrometers 

Three new NMR research spectrometers 
featuring proton stabilisation control and a 
variety of system packaging and conversion 
options are now offered by the Analytical 
Instrument Division of Varian Associates for 
high resolution 60 or 100 MHz investigations. 

The proton stabilization control feature of the 
new HA-60, DA-60, and HA-100 NMR Spectro- 
meters eliminates the problem of field and fre- 
quency stabilities. Formerly, any occurrence 
which shifted the d-c magnetic field affected 
the NMR spectrum, resulting in line shixls, 
noise, line distortion and chart calibration 
inaccuracy. Now the Varian proton stabilization 
control system ‘flocks’’ the d-c magnetic field 
to the response of a control sample, thereby 
providing px’eviously unattainable stability in the 
production of spectra. The three new instru- 
ments also feature new integrated packaging 
arrangements. 

The HA- and DA-systems are now supplied 
with a new flat bed recorder. Special pre- 
calibrated charts for proton spectra are used. 


Calibration is in ppm and cps, with scaleij | 
which match the recorder’s five sweep rango.s 
50-1000 Hz, at eight speeds 25-5000 secoiulii 
selectable from the recorder' control panel 
Provision has been made for in-field com 
version of existing Varian NMR spectromelevs | 
to accept the new stabilization components an! | 
the new recorder. 

Blue Star Engineering Co. (Bombay) Private 
Ltd., Band Box House, Dr. Annie Bcsant Roaci, ; 
Worli, Bombay- 18. 

Use of Eidophor in Teaching Medicine 

In 1962 Laboratories CIBA, Paris, presented 
the new Faculty of Medicine in the University , 
of Paris at the Sorbonne with an Eidophor tele- | 
vision system. This was the first projector 
installed permanently in Europe for the purposo 
of facilitating teaching before a large body cf 
students. Since its installation the system har. 
been in steady use in anatomy, histology and 
embryology courses, and as an adjunct to 
lectures in physiology, enabling the transmi.s.sion 
of laboratory demonstrations. According to 
CIBA Journal “the installation of a. number of 
projectors in different halls is at present con- 
sidered the best way of multiplying the possi- 
bilities of simultaneous instruction to thousands 
of students”. — (CIBA Journal, Autumn 1963.) 

Rotational Speed of the Upper Atmosphere, a- 

Heights of 200 to 300 km. 

Because the atmosphere rotates, a close lOahh 
satellite is subjected to small lateral aerodynamic 
forces which have the effect of slightly changin,;^ 
the inclination of the orbit to the equator. For 
an eastbound satellite the inclination decrea.se.s 
sometimes by as much as 0*1°, and the ainoiiiit 
of decrease is a measure of the angular- velorit; 
of the atmosphere at heights near that of tlu 
satellites perigee (nearest distance). 

An analysis of available orbital data relafinu 
to changes in inclination of 9 satellites, coverui!! 
the years 1958-63, heights of 200-300 km., anr 
latitudes 0-60°, shows that the upper atmo- 
sphere to a height of 200-300 km. rotates fa.stcl 
(angular velocity 1-4S times) than the Earth 
with a mean west-to-east wind speed of ordc 
lOOm./sec. in mid-latitudes. — (Natzire, 1964 
202, 893.) 
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MECHANISM OF INDUCTION OP OROTIC ACID FATTY LIVER 

S. RAJALAKSHMI, D. S. R. SARMA and P. S. SARMA 
Department of Biochemistry, Indian Institute of Science, Bangalore-12 

^HE accumulation of abnormal quantities of purines and pyrimidines nucleotides, (3) altera- 
lipid occurs generally as the lesult of an of nucleic acid metabolism, (4) changes in 

impairment of lipid metabolism. This condition utilisation of amino-acids for protein synthe- 

is referred to as fatty liver. Experimentally sis, (5) formation of liponucleoprotein (LNP). 
fatty livers are produced by (a) deficiency of 1. Changes in Lipid Metabolism 


choline and related lipotropic factors, (b) hormo- 
nal imbalances, (c) Qualitative and Quantita- 
tive deficiency of protein and (d) by the 
administration of hepatotoxic agents. Neverthe- 
less the work carried out in recent years indi- 
cates that an upset in the metabolic balance 
between purine and pyrimidine nucleotides may 
cause a derangement in lipid metabolism leading 
to the development of fatty liver*. The present 
article is concerned with a review of the litera- 
ture pertaining to the induction of such a fatty 
liver by the pyrimidine precursor orotic acid 
and a discussion of the mechanism by which 
orotic acid exerts its effect. 

The development of fatty liver by orotic acid 
feeding was first observed in albino rats by 
Standerfer and Handler as early as 1955. These 
workers noted infiltration of large quantities of 
triglycerides in the livers of weanling rats fed 
with a purified diet containing orotic acid at 
1% level. The fatty liver induced by orotic 
acid was refractory to the action of the then 
known lipotropic substances. Another peculiar 
feature about oi'otic acid fatty liver was the 
occurrence of heavy fatty infiltration on a high 
casein, low fat and adequate choline diet. It 
is a well-recognised fact that such a diet is 
most unsuitable for the production of fatty 
liver. The report of Handschumacher et al- 
on the reversal of orotic acid fatty liver by 
adenine aroused further interest in this type 
of fatty liver. 

Recent work suggests the accumulation of 
fat as a consequence of orotic acid feeding is 
due to certain alterations in the metabolism of 
nucleotides, nucleic acid and protein. These 
changes precede the infiltration of fat that 
occurs as the result of orotic acid feeding and 
disappears before the removal of fat from the 
liver, after the administration of actinomycin- 
D, 6-azauracil and adenine. The biochemical 
changes that follow the administration of orotic 
acid for about five days to young rats are (1) 
accumulation of triglycerides and cholesterol, 
(2) disturbance in the metabolic balance between 


(a) neutral lipid. — One basic metabolic dis- 
turbance induced by orotic acid administration 
was an accumulation of triglycerides in the liver. 
Changes in lipid metabolism due to orotic acid 
administration have been investigated in great 
detail. 

The histological examination of the livers of 
orotic acid fed I'ats revealed a periportal dis- 
tribution of fat ; further the livers were chole- 
sterolytic- The observations of Sidransky*^ 
indicate that if adult rats were to be used in the 
experiment instead of young weanling rats, 
fatty changes were more pronounced in the 
females than in the males. This difference in 
response to changes in lipid level was attributed 
to the effect of testosterone. 

The fat which accumulated in the liver of 
orotic acid fed animal was newly synthesised 
and did not represent mobilisation from extra- 
hepatic tissues.-^'''* A major portion of the 
accumulated fat was in association with LNP 
described in the latter part of this review. The 
composition of the fat synthesised in the orotic 
acid treated rats was similar to that found m 
the untreated animals.-* Fatty acid oxidation 
in the orotic acid fed animals remained relatively 
the same as found in the control rats. The total 
phospholipid content was unaffected by the 
administration of orotic acid. Hence, the 
accumulation of triglycerides appeared to be 
mainly due to enhanced lipogenesis and a defect 
in the transport of the lipid synthesised. 

(b) ^Changes in cholesterol metabolism . — An 
increase in hepatic cholesterol level in orotic 
acid administered rat was first reported by us 
in ,1961.^> This observation has recently been 
confirmed by Windmueller.'”'^ The elevated 
level of cholesterol was not due to increased 
synthesis since the in'orporation of both 
acetate- 1-C*-* and mevalonic acid-2-C*-* wa.s 
significanlly reduced.-' The depression of chole- 
sterol synthesis was not due to homeostatic 
effect for the regulation of cholesterol level but 
due to a lack of Adenosine triphosphate (ATP).'-* 
The accumulation of cholesterol in the liver 


2 


482 


Mechanisui of Jnduclioii of Orolic Acid Fatty Liver 


occui'red concomitantly with a reduction of thic 
substance in the serum and carcass. This might 
suggest that the accumulation of hepatic chole- 
sterol was a consequence of mobilisation of 
cholesterol from the extrahepatic tissues with 
impairment of its metabolism in the liver. The 
observations of Handschumacher et al. and 
VVindmueller I’cvealed a reduction of plasma 
triglycerides and phospholipid levels in the orotic 
acid treated rats.i- The supplementation of 
orotic acid diet with adenine restored the levei 
of lipid to normal in all the tissues. However, 
the specific activity of cholesterol after adenine 
administration was significantly higher than even 
the control rats. The purines and pyrimidines 
exei’t specific effect on cholesterol metabolism 
and are probably involved in the maintenance 
of the level of cholesterol in tissues. 

The exact mechanism by which orotic acid 
stimulates lipegenesis is a matter' for speculation 
and future research. In fact conditions which 
facilitate accumulation of lipid have been shown 
to depress lipogenesis as a result of homeostatic 
effect. However, no regulatory mechanism seems 
to be operating in the orotic acid fed animal 
for the control of fatty acid synthesis. 

Three possibilities exist for the catabolism of 
the ring structure of orotic acid. The fiist 
involves the revei*sal of the de novo synthesis 
of pyrimidines. The second implicates the 
conversion of orotic acid to uridylic a.cid (UMP) 
with subsequent degradation to dihydrouracil, 
carbamyl alanine and to ammonia and carbon 
dioxide. The third pathway has been shown to 
exist in certain bacteria and proceeds via the 
intermediate formation of barbituric acid, to 
malonic acid and urea. The results of Von Euler 
et al.^^ indicate the preference of second path- 
way for the degradation of orotic acid in the i at. 
However, the administration of orotic acid in 
massive doses may induce in the rat the third 
pathway of degradation of uracil, whereby the 
intracellular concentration of malonic acid may 
get enhanced. Such an increase in the level of 
malonic acid in the cell can exert two effects. 
One is an impairment of tricarboxylic acid 
cycle by- inhibiting -succinic dehydrogenase ; 
which in thrii may lead to decreased formation 
of ATP in the mitochondria. The second is an 
activation of acetyl carboxylase — the enzyme 
that converts acetyl— COA to malonyl COA. 
Such an activation of acetylcarboxylase by citric- 
acid, isdcitric acid and malonic acid has been 
d'emonstrated in m vitro experiments. ^ How- 
ever, whether malonic acid can exert a similar 
effect in vivo remains to be studied. 
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2. Changes in Nucleotide Metabolism 

Almost the first and the earliest change 
noticeable following the administrs.tion of orotic 
acid was an expansion of uridine nucleotides 
(UMP) pool.iO’^- The increase in UMP mani- 
fested both in the nuclear and supernatant 
fractions of the liver.i-'' The alteration of UMP 
was observable within 24 hours after the 
administration of orotic acid. The enhanced 
level was maintained as long as the animal was 
kept on orotic acid diet. Concomitant with the 
elevation of UMP, a profound fall in adenine 
nucleotides level including nicotinamide adenine 
dinucleotide (NAD) and its reduced form was 
observed. The decline of NAD and NADP was 
progressive and rapid following the ingestion 
of orotic acid by rat. This decrease was not due 
to an enhanced activity of NADase but to 
reduced synthesis attributable to a lack of 
adenine nucleotides.^ The reason as to why the 
decrease of adenine nucleotides occurs as the 
result of administration of orotic acid is not 
known. The rate of incorporation of adenine- 
8-C^-i in vivo into acid-soluble nucleotides was 
not significantly reduced thereby suggesting the 
decline of adenine nucleotides level might not 
be due to a decrease in the synthetic capacity 
of the cell. The in vitro experiments of Von 
Euler et al.^o revealed only a small inhibition 
of the formation of adeninenucleotides by orotale 
if phosphoribosyl pyrophosphate (PRPP) was 
kept in limiting amounts. In the same experi- 
ment however adenine competed more effectively 
for PRPP than orotate. Nevertheless, the path- 
way of conversion of adenine into nucleotides 
represents the salvage pathway and not de novo 
synthesis. The cell' has to prefer "Uiis pathway 
under conditions where a rapid synthesis of 
nucleotides appears mandatory. 

3. Changes in Nucleic Acid Metabolism 

The work in the direction of following the 
changes in nucleic acid metabolism is very 
meagre. Recent experiments carried out in this 
laboratory concern mainly with the study of 
nucleic acid metabolism. In rats fed with 
orotic acid ribonucleic acid (RNA) per* unit 
weight of defatted liver showed a decrease.*' 
This decrease was found to be associated with 
the mitochondrial fraction. The nuclear micro- 
somal and supernatant fractions did not exhibit 
any change with regard to the level of RNA. 
Our preliminary r'esults^' on the analysis of base 
composition of the liver RNA of rats fed with 
orotic acid indicated an increase in the pyi'imi- 
dine content with a decrease in that of ajdenine. 
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Recent observations on the incorporation of 
labelled precursors such as orotic acid-6-Cii, 
adenine-8-C^'S P'‘-“Phosphate and formate- 1 -Cd ^ 
into nucleic acid provided further evidence for 
the synthesis of nucleic acid with altered base 
compesitiond- Subsequent work resulted in 
the detection of a nucleic acid in association 
with protein and lipidd-* Such a change in Uie 
nucleic acid synthesis is bound to reflect on 
protein synthesis. 

4. Changes in Protein Metabolism 
It should be pointed out at the outset that 
the level of total protein in the various sub- 
cellular fractions such as nuclear, mitochondrial, 
microsomal and supernatant remained relatively 
unchanged in the orotic acid treated rat except 
for the protein which was found in association 
wdth LNP. The latter was not found in the 
normal rats. However, the rate of utilisation 
of various amino-acids for protein synthesis 
was different in the orotic acid administered 
rats when compared with that of control I'ats. 
Thus the incorporation of phenylalanine-U-Cd-^, 
and tryptophan-7-C^'‘ into the proteins of various 
subcellular fractions was significantly enhanced, 
whereas that of valine- was markedly 
reduced. The incorporation of Lysine-U-C'-^ 
showed no change except for a decrease in mito- 
chondria*-^ and an increase in the supernatant 
fraction. Rubin et ah*-* have reported that the 
incorporation of leucine-C*‘^ was unaltered into 
the total proteins of the liver. It is interesting 
to note the coincidence of an enhanced ui'idine 
nucleotide level in RNA and an increased in vivo 
incorporation of phenyl alanine into liver 
proteins. It may be concluded that the type of 
protein synthesised in the orotic acid fed ani- 
mals is different from that of the control rats. 
The alteration in the rate of uptake of aminu- 
acids has been demonstrated only in bacteria 
grown in the presence of purine and pyrimidine 
analogues such as 8-azaguanine and 5-fluqro- 
uracil. No reference is available in the literature 
to indicate that such an effect can be brought 
about by a simple metabolite like orotic acid. 

It is pertinent to mention in this connection .the 
results obtained by Hankin^''' on the levels of 
lipoproteins in orotic acid administered rats. 
Hankin'* •"» noted a decrease in the level of hepatic 
lipoproteins. Although the level of lipoproteins 
is diminished in the treated rat, the proportion of 
fat in these lipoproteins was more than twice as 
found in the untreated rats. Inhibition of lipo- 
protein synthesis has been suggested by Wind- 
.mueller-'* on the basis of a reduction in the level 
of plasma lipoproteins. Rubin et aL^** have 
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observed a decreased incorporation of leucine-1- 
into plasma lipoproteins. In view of our 
results on incorporation of amino-acids into liver 
proteins of oiotic acid fed rats, it is necessary to 
be cautious before arriving at any conclusion on 
protein synthesis on the basis of incorporation 
of a single amino-acid. It will also be very 
difficult to determine whether the accumulation 
of fat is due to an inhibition of lipoprotein 
synthesis or to the synthesis of wrong protein. 
More detailed investigation is called for parti- 
cularly since this problem is further complicated 
by detection of LNP in the liver of the orotic 
acid fed rat. 

4. Formation of Actinomycin-D Sensitive 
LNP 

During the isolation of various subcellular 
fractions by differential centrifugation a “white 
fluffy material was noted always in the topmost 
layer of the homogenizing material. By careful 
processing and analysis of this substance it was 
found to be a “liponucleoprotein”. Details 
regarding the isolation and few characteristics 
of this LNP have recently been reported.!*^ In 
Table I are given the results on the incorpora- 
tion of radioactive amino- acids, orotic acid. 
Table I 


The incorporation of nucleic acid precursors 
and amino-acids into Lipo-nucleo-protein 
(LNP) of orotic acid treated rats 


Precursors injected 

cpm./gm. of the Lipo-nucleo- 
protein (LNP) 

* Orotic acid 

10,000 

*Adeiune8-C>'^ 

24,000 

•Formate-l-C'"* 

11,550 

* Phenyl alatiine-U-C^ '^ 

20,000 

*J-ysine-U-e‘‘‘ 

0,400 

* Valine- I C” 

.S,000 

*Tryptf‘phane-7-C'^* 

. . 25,000 


* 2 /xc of each, were injected intraperitoiieally and the 
rats were sacrificed 8 hours after administration. 


adenine and formate into LNP. The rate of 
incorporation of orotic acid-fi-C^*^ was signifi- 
cantly higher into this fraction than nuclear, 
microsomal, mitochondrial and supernatant 
fractions of the liver. Alkali hydrolysis and 
separation of liberated 2', 3'-nucleotides revealed 
the presence of adenylic, guanylic, uridylic and 
cycidylic acids. When orotic acid-fl-Ci^ was 
used as the marker in the synthesis of LNP, it 
was completely released by RNase action. 
Chromatography of the reaction mixtures after 
RNase digestion resulted in the release of UMP 
and CMP. Pulse-labelling experiments using 
orotic acid-6-C^ * indicated that the nucleic acid 
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moiety of LNP was rapidly synthesized. Actino- 
mycin-D abolished almost completely the in- 
corporation of orotic acid-G-C^-^ into the nucleic 
acid part of LNP. 

The entire complement of RNA of both mam- 
malian and bacterial systems is produced in the 
actinomycin-D sensitive and DNA dependent 
reaction. The synthesis of nucleic acid moiety 
of LNP also seems to require continuous nuclear 
function. The detection of LNP in the orotic 
acid fed rat prompted us to investigate the 
effect of actinomycin D on the orotic acid fatty 
liver. The results of this investigation are 
summarized in Table II. It is interesting to 
Table II 

Effect of actinomycin-D on the incorporation of 
orotic acid-G-C'^'^ into the RNA of cellular 
fractioiis and Lipo-nucleo-protein 
(LNP) of orotic acid fed rats 

cpm./gm. imcleoprotein 


Fractions 

Control 

Actinomycin-D 

treated 

Whole homogenate 

6,150 

1,000 

Nuclear 

5,650 

1,000 

LNP 

.. 10,000 

2,000 


Actincmycin-D was injected at a concentration of 
2 mg./kg. body weight intraperitoneally. 

note the disappearance of LNP within 48 hours 
after administration of actinomycin-D. The 
lipid level decreased progressively thereafter 
and completely disappeared in 72 hours, follow- 
ing the administration of actinomycin-D. The 
reversal of orotic acid fatty liver by 6-azauracil 
was reported by Habermann et aLi« The 
administration of 6-azauracil to orotic acid 
fed ra's for about three days resulted in the 
disappearance of LNP. No accumulation of fat 
also could be observed in rats given 6-azauracil. 
The prevention of fat accumulation by adenine 
supplementation has been noticed by all workers. 
The effect of adenine on LNP formation is under 
study and preliminary data show that it might 
follow the same pattern as that of actino- 
mycin-D. 

6-Azauracil has been shown to prevent the 
formation of UIVIP from OMP by inhibiting the 
activity of OMP decarboxylase. The reversal 
of the effects of orotic acid by this compound 
suggests that the formation of UMP from the 
ingested orotic acid is an essential step in induc- 
ing various metabolic changes. The reversal 
of orotic acid fatty liver by actinomycin-D 
indicates that not only the formation of UMP 
but also that the utilisation of the UMP towards 


nucleic acid synthesis is responsible for the 
initiation of the effects of orotic acid. Hence 
the principal ways by which the effects of orotic 
a?id can be nullified are : 

1. Prevention of formation of UMP from 
orotic acid by 6-azauraciL 

2. Inhibition of utilisation of formed UMP 
towards nucleic acid synthesis by actino- 
mycin-D. 

3. Increase of adenine nucleotides via the 
salvage pathway by providing the exo- 
genous adenine. 

All the results discussed above are observed 
in the albino rats. It is interesting to> note thiit 
in albino mouse and chick, the administration 
of orotic acid did not produce fatty liver. ^'7 
In conclusion it may be stated that fatty 
livers in albino rats can be caused by various 
means. The fatty liver induced by orotic acid 
was refractory to the action of the classical lipo- 
tropic substances. Another peculiar feature 
about orotic acid fatty liver was the occurrence 
of heavy fatty infiltration on a high casein, lov.' 
fat and adequate choline diet. However; orotic 
acid fatty livers can be reversed by adenine, 
6-azauracil and actinomycin-D. The details o;! 
the mechanism by which orotic acid produces 
the fatty liver and the probable mechanism oJ 
reversal by adenine, 6-azauracil and actin.o- 
mycin-D have been described. 
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OBSERVATIONS ON THE ROLE OF BLUE-GREEN ALGAE ON RICE YIELD 
COMPARED WITH THAT OF CONVENTIONAL FERTILIZERS* 

R. SUBRAHMANYAN, L. L, RELWANI and G. B. MANNA 
Central Rice Research Institute, Cuttack 


® OTH field and pot experiments in. progress. 

since 1961 at the Central Rice Research 
Institute with emphasis on the former, to study 
the role of bJue-green algse in the nitrogen 
enrichment of the soil as well as conditioning 
of the soil for their proper manifestation such 
a,s addition of chemical nutrients, e.g., lime, 
superphosphate and sodium molybdate (trace) 
together (no nitrogenous fertilizers employed), 
definitely indicated the beneficial role of blue- 
green algse in increasing grain yield to the 
extent of 82% over no manure control. Some 
of the results have already been published 
(Relwani, 1963 ; Relwani and Subrahmanyan, 
1963). 

Table 


of blue-green algae — Nostoc sphcericum, N. 
amplissimum, Tolypothrix campy lone moides and 
Westiella sp. — grown in the laboratory by one 
of us (R. S.) and tested for their nitrogen-fixmg 
capacity, were used for field inoculation. It 
may be mentioned in this connexion that a 
mixture of known nitrogen fixers is more effi- 
cient than inoculation of a single species 
(Subrahmanyan and Sahay; 1964, in press). 

The results are presented in Table I. The 
data show that inoculation of blue-green algae 
alone increased the grain yield significantly by 
about 30% over the corresponding control (no 
manure) treatment and this is found to be 
statistically on the same level as 20 kg. N/ha. 
I 


Yield and post-harvest biometrical data (average of four replications) pertaining to the mam 
crop season of 1963 — variety T.141 (field experiment) 


Treatment (over basal 
dressing of lime, super- 

Grain yieH 
(Kg./Ha.) 

Straw yield 
(Kg./Ha.) 

Height 

(cm.) 

Effective tillers 
per hill 

molybdate) 

A 

B 

A 

B 

A 

B 

A 

B 

Check (No manure) 

2615 

3403 

2490 

3657 

131*4 

137*9 

3*60 

5*51 

(100) 

(130) 

(100) 

(147) 

(100) 

(105) 

(100) 

(153) 

Farm-yard manure 

3392 

3537 

3483 

3657 

137*6 

139*2 

4*64 

5*12 

@ 20 K{!. N/Ha. 

(130) 

(137) 

(140) 

(147) 

(105) 

(106) 

(129) 

(142) 

Green manure (Si-siama 

3907 

3902 

4238 

4412 

140*7 

145*9 

5*42 

5*80 

speciosa') 

® 20 Kg. N/Ha. 

(149) 

(149) 

(170) 

(177) 

(107) 

(110) 

(151) 

(ICl) 

Ammonium sulphate 

3421 

3472 

3588 

3801 

139-2 

140-9 

4-81 

4-98 

@ 20 Kg. N/Ha: 

(131) 

(132) 

(144) 

3454 

(155) 

(106) 

(107) 

(134) 

(1.38) 

Urea @ 20 Kg. N/Ha. 

33 6G 

3.'.85) 

371.5 

130 0 

141-2 

4-74 

4-93 

(129) 

(137) 

(1.38) 

(149) 

(104) 

(108) 

(132) 

(1.37) 


C.D. (0*05) per hectare .. 215 

C.D. (0*10) per hectare .. 291 .. .. 

(I’igiires in brackets represent per cent, increases over check). A— Without blue-green algce. B— With blue-green alga 3 . ) 


Based on the above findings, a replicated 
conventional organic manures and fertilizers 
such as farm-yard manure, green manure, urea 
field, experiment was conducted during the main 
crop season of 1963 (July-December) with a 
popular -high-yielding variety of paddy, T 141 
(145 days’ duration), to test the efficiency of 
blue-green algae alone and in combination with 
and ammonium sulphate to supply 20 kg. N/ha. 
over a no manure control, all treatments being 
superimposed over a basal dressing of lime at 
500 kg., superphosphate at 20 kg. P^O-/ha. and 
sodium molybdate at 0-28kg./ha. Four species 

* The substance of this paper was presented at the IX 
Meeting of the International Rice Comniis.sion (F.A.O. ) 
Working Party on Rice Soils, Water and Fertilizer Practices, 
held at Manila, in March, 1904. 


applied in the forms of farm-yard manur-e, urea 
and ammonium sulphate. None of the manures 
or fertilizers was found to enhance significantly 
the efficiency of blue-green algae except urea. 
It may be observed that the response of blue- 
green algae is not as high as that obtained with 
green manure possibly because this is the first 
year of the inoculation of the algae. Experi- 
mental evidence indicates that the population of 
blue-green algae can be strengthened by succes- 
sive inoculation during a few more crop seasons 
by which time these algae can get well accli- 
matised to the environment and cause progres- 
sive increases in crop yield' (unpublished data). 
The observations of De and Sulaiman (1950) 
based on pot culture experiments lend support 
to this view mentioned above ; they found that 
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the fourth and fifth year in a five-year course 
of experiments in the presence of algas gave a 
much higher yield than those in which no algae 
were present as well as than those at the start of 
the experiments. 

The expression of algae in conjunction with 
organic manures and ammonium sulphate is not 
evident, presumably due to the fact that as 
nitrogen in the form of ammonia is readily 
available for its growth most forms do not fix 
atmosphei'ic nitrogen. It may be noted here 
that ammonia is the key intermediate in nitro- 
gen fixation by blue-green algae (Fogg, 1963) » 
Differential behaviour with urea resulting in 
significant response needs confirmation before a 
satisfactory explanation can be offered. 

Further, the significantly higher yield of crop 
with green manure over other popular manures 
may be attributed to the fact that though, on 
equal nitrogen basis, green manure produces 
similar yield as ammoniacal fertilizers (Naii, 
1953); its efficiency is always more with super- 
phosphate (Vivekanandan and Raja, 1964) and 
still more with addition of lime which helps 
the mineralization process of the green manure 
(Jochim in Mukherjee and Agarwal, 1950). 


The trend observed in respect of biometrical 
data recorded from various treatments conforms 
to the trend of the grain and straw yield of the 
respective treatments (Table I). 

We thank Dr. R. H. Richharia, Director, 
Central Rice Research Institute, for suggestin^^ 
this problem and for his interest and encourage- 
ment during the investigation and Mr. S. Y. 
Padmanabhan, Mycologist, fox' presenting the 
paper on our behalf at the LR.C. Meeting neicl 
at Manila in March, 1964. 
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RAMAN MASER ACTION WITH ACOUSTIC WAVES - STIMULATED BRILLOUIKT 

SCATTERING 


STIMULATED Briilouin scattering of an 
^ intense maser beam, involving coherent 
amplification of a hypersonic lattice vibration 
and a scattered light wave, has been detected 
in quartz and sapphire. This has been reported 
in a communication to Phys. Rev. Letters (25 May, 
1964) by R. Y. Chiao, C. H. Townes and B. P. 
Stoicheff. This process is analogous to Raman 
maser action, but with molecular vibration 
replaced by an acoustic wave of frequency 
about 3 X 10^^ cps, and with both the acoustic 
and scattered light waves emitted in specific 
directions. 

In this phenomenon either compressional or 
shear waves can be excited, but for a compres- 
sional wave the coupling between acoustic and 
optical waves is simplest, and desci’ibable as 
electrostriction. Electrostrictive pressure is 
given by p = (E-/8 tt) d^/dp — (E-B/8 tt) de/dp, 
where E is the electric field, p the density of 
material, f the dielectric constant and B the 
bulk modulus. Thus two optical waves whose 
frequencies differ by <^5 can drive a pressure 
wave of this frequency, due to quadratic- 
dependence of pressure on E and the conse- 
quent generation of a beat frequency. Similarly 
a pressure wave of frequency couples to an 
electromagnetic wave E through the varying 
induced dipole moment density (E/4 tt) (de/dpip. 


The author's discuss the conditions for tlic 
build-up of the acoustic and scattered wave^: 
when the radiation is contained in a resonan’ 
cavity, and show that under these conditions 
coherent scatter'ing of radiation of frequency 
occurs in the direction 0 given b: 
(vn/c) sin where ^ is the velocit'' 
of the. acoustic wave of frequency n th< 
I'efractive index and 0 is the angle between 
the incident and scattered r'adiation. 

In the experimental set-up intense 6940 A 
radiation from a giant-pulse ruby laser, witli 1 
power output of about 50 megawatts duritxp* 
30 nsec., was focussed inside the quar'z crystal 
and the backward (180^) scattered radiatioi 
was studied with the aid of two Fabry-Pero 
interferometers using mirrors of reflectance 1 ati< 
0-1. A comparison of the two interferogranii 
photographed simultaneously with a single mase 
pulse distinguished clearly between radiatioi 
coming from the ruby, and that scattered direcll: 
backward from the sample. In the light bacb:- 
scattered from the sample the original ring; dcic 
to the maser wavelength was accompanied b: 
an inner ring of comparable intensity which wa 
evidently the amplified Br'illouin scattering*, 
Measurement of the shift corresponded to an 
acoustic wave frequency near 3 X 10^ cps. — 
(Phys. Rev. Letters, 25 May 1964, p. 592.) 
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rdAQKETiC STUDIES ON RARE EARTH 
ETHYL SULPHATES 


Table I 

Magnetic anisotropy 


The detei’iiiinaLlon of the symmetry and strength 
of the crystal field acting on the rare earth 
ions in crystals has focused the attention of a 
number of workers.’ - Among the main experi- 
mental methods available for this determination, 
paramagnetic resonance method only has been 
extensively used. This method gives g-value 
(spectroscopic splitting factor'), which depends 
on the splitting of the lowest state by the 
magnetic field and several sets of crystal field 
parameters may exist which make a particular 
state as the lowest to get the observed g-values. 
Consequently PMR studies only are inadequate 
for the determination of exact Crystal field 
parameters.’^ The principal magnetic suscepti- 
bilities depend not only on the form of the 
lowest state but also on some higher stales 
and hence their studies will provide very valu- 
able informations about the exact symmetry and 
strength of the' crystal fieldd^ Therefore a 
general programme to study the principal 
magnetic susceptibilities of rar'e earth ions in 
the crystals of sulphates, halides, double nitrates 
and ethyl sulphates from room to liquid air 
temperatures, has been undertaken in this 
laboi'atory. The present communication reports 
about some rare earth ethyl sulphates which are 
hexagonal. 

Using the method of Krishnan and BanerjT^ 
the magnetic anisotropy was measured ; the 
absolute susceptibility in a convenient direction 
was measured by a microbalance^- and the tem- 
perature variation of the magnetic anisotropy 
by a cryostatic device’’ using a null method.*’ 
The results of measurements are shown in 
Table I. For comparison earlier available 
values are also included. 

X,| represents the gram molecular susceptibility 
along the hexagonal axis of the crystal and Xj^ 
that for directions normal to it. A^moo denotes; 
(X„-Xj_) at 300° K. and that at 85° K. 

(X II -f 2 Xj^) /3 = X, represents the fneaii 
magnetic susceptibility. 

The, result of er-bium ethyl sulphate as is 
shown in Table I, besides being nearly two and 
a half times that of Fereday and Wiersma'7 has 
opposite sign, but agrees with that of Krishnan 
and Mookherji.''^ 


A XsooHOG 


Ion 



^ i- A Xso o A X.S.1 
I X A Xsoo 

Oi i£ 

-a oj 

QJ . 


Nd-^* 

298*8 

303 

300 

•1 C 

13-5 

Sm+^ 

48*5 

50 


•09 

•C5 

Ho-^s 

4953 


. , 

•11 

13 7 

Tb-^3 

9877 



•2-1: 

14-3 

Er+« 

-3101 

-3245 

+ ]2!)5 

•09 

13-G 


The increase of AX from room temperature 
to liquid air temperature is about 14 times for 
all the ions studied-except for Sm+’^ where there 
is a decrease. 

Details will be published elsewhere. 

Physics Laboratory, T. Mookherji. 

The University of Burdwan, 

India, July 'll, 1964. 
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FURTHER INVESTIGATIONS ON 
DEPENDENCE OF RAYLEIGH 
SCATTERING OF GAMMA RAYS 
In our earlier investigations’-"’^ bn the behaviour 
of the variation of the index to the power' of ‘Z 
with the momentum transfer involved; in 
Rayleigh scattering of gamma rays, we studied 
the scattei'ing of 662 keV and 280 keV gamma 
rays from different elements through suitable 
angles so that the coherent scatter'ing could be 
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Table I 


Z~dependence of 411 keV gamma rays 


Fcatterins angle 
(°) 

Momentum 

transfer 

Differential scattering cross-section 
in 10 ~^^ cm.^ persterd. 

Inde.x 

in) 

to the power 
of Z 

Pb 

W 

Sn 

Ag 

60 

0*80 

48 ±5 

30 ±4 

15±3 


2-9±*6 

75 

0-98 

30±3 

24 ±4 

6 * 0±1 

.. 

3-7i-4 

SO 

1'14 

20±1 

loil 

2 - 8±-2 

2*4±*2 

4'0±‘2 

105 

1*28 

17-0±1 

12±2 

l*7±-2 

1*1±*3 

4*6± *2 

120 

1*39 

17-0±1 

10-4-i: *4 

i-5±-: 


4*6±-2 

135 

1*48 

15*7±-7 

8-8±-4 

l- 2 ±-l 

1 - 0±*1 

4*7± -2 

150 

1*55 

14*7t-8 

8-8±-5 

l- 2 ±-l 

1 - 0±*1 

4*8±-2 


easily isolated from incoher'ent scattering. In 
order to get mor'e information about this varia- 
tion it was considered desirable to extend similar 
measurements to 411 keV gamma rays. The 
scattering of 411 keV gamma rays through 
GO^^^ISO involves momentum transfer from 
C-80 to 1-55, a region which could not be covered 
either by 280 keV or by 662 keV gamma rays 
alone but was investigated in two parts : (i) from 
0*80 to 1-0 by the scattering of 280 keV gamma 
rays, and (ii) from 1*20 to 1*6 by the scattering 
of 662. keV gamma rays. The method of 
measurement was the same as used earlier. 
Gamma rays of energy 411 keV were obtained 
from Au-198. Since its half life is only 2*7 
cays, sequence of taking observations was so 
arranged as to minimize the effect of source 
decay. The results are given in Table I which 
gives scattering angle, momentum transfer, the 
Dcaitering cross-sections from various elements 
and the values of the index to the powder of ‘Z’. 
The present experimental data when combined 
with the results of previous investigations show 
that the value of the index to the power of ‘Z’ 
decreases continuously with momentum transfer 
involved in scattering, irr’cspecTve of the energy 
of gamma rays. 

Physics Department, M. Singh. 

Punjab University, S. Anand. 

Patiala, July 13, 1964. B. S. Soon. 
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MAGNETIC MOMENTS OF 
CLATHRATE COMPOUNDS 

The magnetic moments in Bohr magnetons per 
one nickel atom of nickel cyanide-ammonia^’2 
and its clathrates^ were calculated at room 
temperature. As can be seen from Table I 


Table I 


Compound 


Bohr 

magnetons 

Ni(CN )2 NH, 

Nickel cyanide- 
ammonia 

2‘21 

Ni(CN) 2 .NH 3 -C„H(i 

Benzene 

clathrate 

2-25 

NiCCNh-CsHsN 

Pyridine 

clathrate 

2*20 

Ni(CN)2.NH3.C4H5N 

Pyrrole 

clathrate 

2-24 

Ni(CK')2-NH3.C6'r5NH2 

Aniline 

clathrate 

2-20 

3N'i C 2 N 0 . 3 NH 3 .C 4 H 4 S 

Thiophene 2*22 

clathrate 

Mean: 2*23 


the effective magnetic moments of these com- 
pounds ai’e very close to one another and are 
definitely smaller than the spin- only value of 
2*83 Bohr magneton for divalent nickel- This 
similar or nearly identical value of the magnetic 
moment of the nickel atom in all its compounds 
suggests that the two components of a clathrate 
do not react chemically with each other. Or the 
enclosure of the organic molecules within the 
nickel cyanide-ammonia cage to form clathratcs 
cannot be expressed by the usual valence bond 
structures. This is in accordance with PowelP 
who has shown that the gruest molecules in a 
clathrate compound are not linked by chemical 
bonds but are simply trapped in the crystal 
lattice. 
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The results clearly show that the organic 
molecule which enters the structure of the 
clathrate compound hardly affects the magnetic 
properties of the clathrate compound in whicn 
it is entrapped. Kondo and Kubo'» suggested 
the presence of equal number's of nickel atoms 
having no unpaired electrons and those having 
two odd electrons. The mean magnetic momenc 
resulting from spin contribution was given by, 

[y2{ 0(0H- 2)d-2(2 -h )l4] 

= 2*00 Bohr magneton 

the excess of the observed moment over this 
value, 2*23 Bohr magneton, attributed to the 
orbital contribution. Their value corresponds 
with the mean value of magnetic moments, 2*23 
Bohr magneton, of our clathrates. The follow- 
ing magnetic data found in literature on benzene 
clathrate are in good agreement with the present 
work; 2-24,*“ 2-23, <> 2*27,'' 2-32,*^ and 2*1.^^ 

I am indebted to Dr. A. R. H. Cole (University 
of Western Australia), Prof. V, Caglioti (Uni- 
versity of Rome) and Italian National Research 
Council. 

Istituto di Chimica, V. M, Bhatnagar.'** 

Generale ed Inorganica, 

Roma, Italia, 

University di Roma, June 5, 1964. 

*Post-I)octoral Fellow, 1963-64. Address after August, 
1964 : Czechoslovakia Academy of Sciences, Brno 
Czechoslovakia. 

1. Bhatnagar, V. M., /. 7;/^. Chem. See., 1962. 39, 143. 

2. — and Pujiwara, S., Chem. and Ind., 1962. p. 1471. 

3. — •, /• Oient- Editc.,- 1963, 40, 646. 

4j Powell, H. M., /. , Chcni Soc., 1948, 61. 

6. Kondo, M. and Kubo, M., / Fhys, Clietn., 1957, 
61, 1648. 

6. Cambi, L., Cagnasso, A. and Tremolada, E., Gaz::. 

CJnm. Hal., 1934, 64, 758. 

7. Janes, R. B., PZ/yr. Rev., 1935, 48, 78. 

8. Craig, D. P., Thens, University of Sydney, 1942. 

9. ’ Drago, R. S., Kwon, J. T. and Archer, R. D., /. 

AmeT. Client. Soc., 1958, 80, 2607. 


MICROFILARIA IN DOMESTIC RATS 
{RATTUS RATTUS RATTUS) IN 
KERALA STATE, INDIA 

During the routine survey for animal filariasis 
in Calicut Corporation of Kerala State, 95 
domestic rats (R. rattus rattus) were examined 
for the filarial infection. Microfilaria were 
detected in 3 of them. One specimen each of 
Bandicoota malaharicana and Mus musculus 
examined similarly was found to be negative. 

The microfilariae are unsheathed and non- 
periodic. The measurements of the anatomical 
poink of microfilariae are given below (Fig. 1): 





FIG. 1 


FIG. 1 

Measurement of Rat microfilaria 

Average length of microfilaria .. 133'44/z 

Average breadth of microfilaria .. 4*8 

Average length of cephalic space . . 3*04/^ 

Average breadth of cephalic space . . 3 • 04 

Average length from anterior end 

to excretory ring .. . 46*03 m 

Average length from anterior end 

to nerve r-ing . . 29 • 12 m 

Average length from anterior end 

to anal pore .. 109-12^ 


The cephalic space is free from nucleiiV'bul 
the nucleii extend up to the tip of -the tail end 
which is blunt. 

The results of the periodicity studies are 
given in Table I. 

Table I •' v 


Showing the results of 'periodicity study , 
conducted on rat having filaria infection 


Time . 

10 

2 

6 

10 . 

- 2- _ 6 

A M. 

P.M. 

P.M. 

P.M. 

A.M.;*.A.M. 

Number of micro- 

23-0 

36-0 

17*0 

9*0 

2o*0^i9‘0 

filaria per 20 
cmm. (Average 
of two smears) 







From the morphological appearance of the 
microfilaria, it appears to belong to Dipetalo- 
nema group. Investigations are under progress 
to determine the vector of the infection. Table II 
shows the mosquitoes fed so far on the infected 
rats ; none of them have shown any develop- 
mental stages. 

Table II 

Showing the dissection results of different 
species of mosquiioes fed on rat having . 
filarial infection . 


Species of mosquitoes 

Number dissected Result 

Aedes aegypii 

■ 200 All negat 

Aedcs albopictus 

150 

A. sUphensi 

255 • „ ; 

C, fatigans 

108 ,, 
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The ectoparasites (mites) collected from body 
of the rats have shown earlier stages of deve- 
lopment of filarial infection. The'results of the 
same are shown in Table III. 

Table III 

Showing the dissection results of mites collected 
from rat having filarial infection 

Number dissected Result 

199 5 positive (second stage larva) 

Attempts are also being made to recover the 
adult worm. 

Successful transmission of this infection to 
other healthy domestic rats, after determination 
of the vector and the species of infection, will 
be of great help in the studies of experimental 
filariasis. Ramakrishnan et al, (1961) have 
successfully transmitted L. carini infection from 
cotton rats to albino rats, thereby maintenance 
of strain of infection has been made much easier, 
A strain of filarial infection maintained in 
domestic rats will be still easier if achieved 
successfully. 

National Institute of S. Pattanayak. 

Communicable Diseases, 

Filariasis Training Centre, 

Calicutj May 5, 1964. 


1. Ramakrishnan, S. P., Dalip Singh, B hat n agar, V. N. 
aiid Raghavan, N. G. S., /nd. JL Mai., 1961- 
15 (4), 255. 


EFFECTS OF DRENCHING WITH 

MAGNESIUM CARBONATE SUSPEN- 
SION ON THE BODY WEIGHT AND ON 
MAGNESIUM AND CHOLESTEROL 
CONTENT IN SERUM OF RABBITS 
RECEIVING BASAL DIET 
SUPPLEMENTED BY 15% GHEE 

Addition of 10% ghee in a basal diet of the 
rats showed an elevation of serum cholesterol 
in comparison to 5%.i Again, either drenching 
with different magnesium salt solutions in rats- 
or injecting magnesium sulphate solution in 
rats3 and rabbits'^ had depressing effects on the 
natural and induced serum hypercholesteremia. 

In the present communication, the results are 
reported on the effects of drenching with magne- 
sium carbonate suspension on the body weight 
and magnesium and cholesterol content in serum 
of rabbits fed with a basal diet supplemented 
by 15% ghee. 

8 young rabbits (4 males and 4 females) bet- 
ween 800 to 1,000 g. live weight were divided 


inlo 2 identical groups of 2 males and 2 females 
in each group. All the animals were fed with a 
basal diet consisting of crushed gram — 65 parts, 
wheat bran — 25 parts, skimmed-milk powder — 
7 parts, groundnut cake meal — 2 parts and 
common salt — 1 part. After 5 weeks, one group 
received the basal diet phts 15% ghee, prepared 
in the Institute Dairy Farm and another group 
on the same diet was drenched' daily with 10% 
magnesium carbonate suspension in neutral 
distilled water at the rate of 2 c.c./kg. body 
weight. These treatments were continued for 
4 weeks. Body weights were recorded weekly 
and the serum was analysed for magnesium"' 
and total, ester and free cholesterol before sup- 
plementing and at the end of the experimental 
period. 

Group variations in the average body weight 
could not be recorded either' during basal diet 
feeding period or during the treatments with 
ghee alone or with magnesium carbonate sus- 
pension. The composition of serum failed to 
show any group difference before treatments. 
In the drenched group, the magnesium and total 
ester and free cholesterol content in seiurn 
recorded 16% higher and 17, 14 and, 21% lower 
respectively in comparison to ghee group 
(Table I). 


Table I 

Average values of the serum composition 
(mg. /'1 00 ml.) 



Basal 

diet 

Basal 

diet 

15% glwe 

Basal diet 
15% ghee 
MgCO,, 

Magnesium 
Cholesterol : 

2*8 

3*0 

3*6 

Total 

.. 157*0 

262*0 

217*0 

Free 

105*0 

141*0 

122*0 

E^ter 

52*0 

121*0 

95*0 


During the short period feeding experiment 
with 15% ghee a subclinical condition like 
hypercholesteremia in serum developed in the 
experimental animals. The elevated level could 
be successfully reduced by feeding them with 
magnesium carbonate. 

The present findings have an important 
application in the public health problems espe- 
cially in arterial diseases due to hyperchol- 
esteremia caused by the ingestion of milk 
products above the optimum level. 

Animal Nutrition Div., N. K. Bhattacharyya. 
Indian Veterinary Res. D. N. Mullick.'’^ 
Institute, Izatnagar, U.P., 

April 11, 1964. 
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STRATIGRAPHICAL POSITION OF 

LIMESTONE BED AT LAITRYNGEW 

Dutta et aZ.i proved on the evidence of fossils- 
that the limestone bed exposed in the Laitryngew 
(25° 19' 36" : 91° 44' 15") coalfied is of Upper 
Cretaceous age; but due to lack of exposures, 
they were unable to fix the exact position of 
the bed in the Cretaceous succession of Assam. 
Working near Mahadek (25° 13' : 91° 44' 30"), 
10 miles south of Laitryngew, I was able last 
year to differentiate the lower Mahadek stage 
from the upper Langpar stage of the Cretaceous 
succession on the evidence of lithology and fossil 
content. The coarse Mahadek arkose is glau- 
conitic near where it overlies the Sylhet Trap, 
about 704 feet thick, and near the top contains 
Pyrina sp., Plicatula sp., Volutilithes sp., 
Turritella sp., Pecten sp. and Hemiaster sp. The 
overlying greenish Langpar shale is mostly 
unfossiliferous except for a three-foot band of 
dark grey limestone which contains Nautilus sp., 
CaryophylUa sp., Solarium sp., Trichotropis sp. 
and Baculites sp. Ghosh^ also records the 
occurrence of Nautiloids and Baculites sp., in 
the Langpar beds. The greyish white limestone 
bed exposed at Laitryngew was not met with 
the Langpar shales having been unconformably 
overlain by the Lower Eocene Cherra Sandstone. 

West south-west of Laitryngew, near 
Mawsynram (25° 18' : 91° 34'), Palmer^ records 
the occurrence of limestone (his Nummuiitic 
Limestone) underlying coal-bearing sandstone 
and also of glauconitic Arkose of Mahadek age 
at Laitsohum (25° 16' 45" : 91° 34'), 2 miles 
south-west of Mawsynr'am. On examination 
of the sections, this year it was found that the 
glauconitic Arkose of Laitsohum is overlain 
northwards on higher grounds by Langpar 
shales which, in turn, are succeeded by a 
limestone bed. This limestone bed is uncon- 
formably overlain by the coal-bearing sandstone. 
Fp^sil^ collected from this limestone show that 


they are similar to those found in the Laitryn- 
gew Limestone - bed. These are now being 
specifically determined. 

These limestone beds would correspond to the 
top “Impure Earthy and Sandy Limestone” 
described by Ghosh** from the southern foothills 
of the Shillong Plateau. However, the limestone 
bed' exposed at Laitryngew and Mawsynram are 
much purer, the Laitryngew one analysing 
52-75% CaO. 

The limestone bed is exposed between latitude 
25° 18' (Mawsynram) and 25° 19' 38" (Laitryn- 
gew) but' is not exposed at the latitude 
(25° 13') of Mahadek where the bed is missing 
due to erosion before the deposition of the 
Cherra Sandstone — a fact which leads to the 
conjecture that the Cretaceous formations were 
subjected to folding before erosion. 

The writer is grateful to Dr. A. G. Jhingran, 
Director, Eastern Region, Geological Survey of 
India, for having the fossils identified at the 
Geological Survey of India Laboratory. 

Government of Assam, T. C. Bagchi. 

Directorate of Geology and Mining, 

April 22, 1964. 
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ISOLATED OCCURRENCE OF TALC- 
ANTIGORITE SCHIST EAST OF 
DEOGARH. MEWAR (RAJASTHAN) 

An isolated lens-shaped outcrop of talc-anti- 
gorite schist occurs half a mile east of Deogarh 
(25° 32' : 73° 54') at the junction of the Delhi 
quartzites and the banded gneissic complex 
(Pre-Aravalli) Parallel to the quartzites, 
runs a well -foliated epidote amphibolite sill, 
presumably a metamorphosed basic rock of the 
gneissic complex, very much traversed by thin 
pegmatite veins-. A little further to the west 
of the junction, isolated lenticular masses of 
forsterite-diopside granulite are exposed in the 
vicinity of the mylonite bands.- A noteworthy 
feature of the junction zone is the profuse 
granite pegmatite activity, the pegmatites carry- 
ing well-developed tourmaline crystals in striking 
contrast to the pegmatites of the adjoining 
gneissic complex, which are devoid of tourma- 
lme.3 Invariably all the rock types of this 
narrow zone exhibit evidence cf crushing aivi 
deformation r 
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The talc-antigorite schist is a bluish-green 
massive rock which is rather soapy to the touch. 
In thin sections antigorite occurs as extremely 
fine needles and plates interspersed with talc 
tending to a parallel arrangement imparting 
schistosity to the rock (Fig. 1). 'These tiny 
fibres and flakes, having an interlaced arrange- 
ment, tend at places to fan-like and feathery 
gi'oupings in which schistosity is little apparent 
(Fig. 2). Finely divided magnetite is distihbuied 
as parallel streaks though it has collected into^ 
small octahedra here and there. A few xeno- 
morphic granular quartz grains, relic grains of 
diopside and forsterite conspicuous by their 
high refractive index and bright polarisation 
colours, brown gr'anulsr patches of calcite and 
long prisms of tremolite, are present in the 
schistose bands. 

From the foregoing observations it is apparent 
that the talc-antigorite schist occurs in a zone 
of much crushing and dislocation and stress 
evidently played a leading role. The magma- 
tite in the schist is possibly derived from the 
ferruginous impurity present in the original 
rock. Similar rocks like talc-serpentine-chlorite 
schists have been reported by late P. K. Ghosh 
from Southern Mewar.-^ Others'^> have referred 
to antigorite-talc schists as having derived from 
the regional metamorphism of basic rocks like 
gabbro or pyroxenite. The available held and 
. . microscopic evidence here suggests that the talc- 
untigoriLe schist, in all probability, is derived 
from the forsterite diopside granulite under the 
influence of dislocation metamorphism aided or 
accompanied "by a considerable accession of 
water from the pegmatites.^^ These metamorphic 
changes roughly correspond to epidote amphi- 
bolite facies conditions^ of regional metamor- 
phism (40p^-500° C.), 


The author is indebted to Dr. S. Balakrishiia 
for his guidance and suggestions. 

Department of Geology, P. V. Somayajulu. 
Osmania University, 

Hyderabad, April 27, 1964. 
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NOTE ON THE HISTOLOGICAL STUDY 
OF THE LATERAL LINE SENSE- 
ORGANS OF MYSTUS VITTATUS 

Walter (1928) termed the neuromast organs 
present in the lateral line region of the fish a? 
rheoreceptors. In Mystus vittatus the lateral 
line which is cutaneous in position, extends in a 
straight line along the sides of the body up to 
the base of the caudal fin, while in the regions 
of the head, it lies beneath the skin and is thus 
subcutaneous in position. It lies in' a closed 
canal and opens externally by a number of 
small pores situated almost at regular* intervals. 

The lateral line canal lies in the dermis or 
corium nearer to the epidermis. This canal 
contains a large number of sense-organs, the 
neuromasts (Fig. 1), and is protected by a dis- 
continuous sheath of fibrous tissue only at the 
location of neuromast organs. In those regions 
where the neuromast is absent, the connective 
tissue fibres of the corium are closely applied 
to the canal wall, and there is no fibrous sheath. 

Each neuromast is composed of two kinds of 
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cells : (i) Neuromast or sensory cells, (ii) Sus- 
tentaciilar or supporting cells. 

jfib.s. 


can, tv. 


numx. 

n.num.c, 

susx* 

ner.f. 

nerxo* 


FIG. 1. V.S. of lateral line canal showing ncaromast 
organ, {can.w,, wall of the lateral line canal ; 
fibrous sheath; lur.co., nerve cord; ner.f., nerve fibre; 
n.nitm.c., nucleus of the neuromast cell: mim.c., neuro- 
mast cell ; sp.f., spfice between fibrous sheath and wall of 
the lateral line canal ; siis.c,, sustentacular cell.) 

(i) Neuromast cells. — The cells of each neuro- 
mast are clearly marked off from the epithelium 
of the canal, for they may be as thick as four 
times, and are arranged in a single layer that 
may occupy nearly three-fourths of the circum- 
ference of the canal. In Rita rita (Bhatti, 1952) 
they occupy only half of it. These cells arc 
longest in the middle region and diminish 
towards the sides. Each cell has a large nucleus 
in the centre. But Cole (1898) in Gadus and 
Bhatti (1952) in Rita rita have reported the 
nuclei in the upper and lower halves respec- 
tively. 

Brockelbank (1925), Walter (1928) and others 
described the presence of free hairs pi'ojecting 
into the lumen of the canal at the free ends of 
the neuromast cells. These hairs are said to 
keep the fluid in the canal in motion. Such 
hairs, however, have not been observed in 
Mystus, they have also been not reported in 
Rita rita (Bhatti, 1952) . 

(ii) Sustentacular cells. — These cells are loosely 
situated below the sensory cells and occupy 
more space than the sensory cells. From the 
base of these -cells start the nerve fibres, which 
;join to form the nerve cord, 




I am indebted 4b Dr. V. P. Agrawal for help 
and to Dr. O. P: Khandelwal for guidance. 

Zoological Laboratories, V. K. Rajbanshi. 
D.A.V. College, 

Muzaffarnagar (U.P.), March 30, 1964. 
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INTERCELLULAR BRIDGES IN THE 

OVARIAN FOLLICLES OF 

RANOR¥A commums L, 

(MECOPTERA-INSECTA) 

Recent autoradiographic and cytochemical 
studies^ have shown that in the meroistic- 
polytroph ovarioles of the scorpion fly, Panorpa, 
the nurse cells supply the growing egg cell with 
RNA and cytoplasmic inclusions (protein bodies) 
through intencellular plasmatic bridges. An 
intercellular active transport of RNA is reported 
in the nurse cells of Musca and^ Calliphora.^ In 
the telotroph type of ovarioles, the nurse cells 
remain in the apical chamber but are connected 
with the successive oocytes 'by means of several 
protoplasmic cords of varying lengths through 
which the supply of RNA is maintained,** 
whereas in the polytroph ovarioles, the nurse 
cells and the oocyte which result from oogonial 
mitotic divisions remain together enclosed in 
individual follicles, of the vitellarium. The 
plasmatic connections between them is ma.in- 
tained through intercellular bridges which repre- 
sent, according to Flirschler',^ the remnants of 
mitotic spindle and are termed as “fusomes”. 
King and Devine*' described corresponding 
structures as “ring-canals”. Meyer« applies the 
term fusome only to those intercellular bridges 
which possess a specific sealing device for clos- 
ing the opening. This fusomal relationship bet- 
ween the nurse cells inter se as well as bet- 
ween nurse cells and the oocyte is investigated 
in the scorpion fly which is generally regarded 
as primitive holometabola. 

The growth of the egg in Panorpa takes place 
in 12 vitellarial follicles of increasing sizes. In 
each follicle the. egg cell is associated with a 
nurse chsmber containing 3 cells which arc 
arranged in such a way that each cell occupies 
a third of the cross-section. The three nurse 
cells are separated from one another' as well 
as from the underlying oocyte by conspicuous 
cell membranes, In stage 7^ the epitbe- 
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T- 1 r V'rr 1 qrh^Tnatic reDresentation of the fusomal interrelationships between the four cells of 

FIGS. 1>6. fig. 1. of a nurse chamber showing 2 nurse cells 

a vitellaiial follicle. Expianation in text. ‘ p,„/Ma^i^Qn’s^trichrome X 960. Fi?. 3. Photomicrograp.i 

each .i.h a fusomal opening into the cocjfe. x 9C0. Fig. 4. 

of a fusome of shape by two protein bodies as they pass into the oocyte. Susa/Iron 

Photomicrograph sho,,^ the the passage of a protein body through a clt tincdy 

1 asmatoxylm, X 490. f a. , f Xj x x 490. Fie. 6. Electron photomicrograph of a fusome 

visible fusome. ^ ^ ^Up o„e shown in Fig. 3. ' Note the osmiophilic secretory matter at t^he 

between 2 nurse Fixine and constrasting after Wolearth-Bottermann, X 12,000. 

js;a.r"v' opi,, ooptem 
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ween the four cells of a follicle are shown in 
Fig. 1= The stippled spindle is formed dui'ing 
the fii'st mitotic division of the oogonium and 
the two anstippled spindles are formed during 
the secend division. If the four resulting cells 
are numbered 1, la (first division), 2, 2a 
(second division) and if one of the lower cells 
(either 1 or 1 a) differentiates into an oocyte, 
it can be connected by a fusome with a maxi- 
mum of 2 nurse cells. The rest of the 3 cells 
will become nui’se cells. The lower nurse cell 
is connected with the oocyte on the one hand 
and with the nurse cell above. Of the upper 
two nurse cells (2 and 2 a), one is connected 
to the oocyte ^nd the other is connected only 
with a nurse cell. But there is no fusome 
between the nurse cells 2 and 2 a. Microscopic 
preparations bear out fully these assumptions. 
Figure 2 shows two fusomes between two nurse 
cells and the oocyte. Figure 3 shows the fusome 
between 2 nurse cells. 

The fusomes appear as a break in the cell 
membrane whose edges are formed into ring- 
like thickenings on either side of the opening. 
The width of the fusome varies from 6 to 8/-t. 
The constancy of the position of the fusomes 
in the middle region of the membranes between 
the oocyte and the nurse cells supports the view 
of Hirschler that they are spindle remnants. 
Farther the protein bodies form themselves into 
various shapes while passing through the 
fusomes (Figs. 4 and 5) . 

In Panovpa, however, none of the fusomes are 
visible before stage 7 in spite of very careful 
examination. This makes one suspect that they 
might be structures formed anew at that stage. 
If Hirschler’s view of the origin of fusomes is 
/correct, then they should be visible at all stages 
of the follicles. The visibility of the fusomes 
from stage 7 onwards coincides with the begin- 
ning of the fLow of RNA and preformed protein 
bodies (the latter are strongly positive to brom- 
phenolblue reaction for protein and to Bach- 
mann and Seitz reaction for' histidine) into the 
ooplasm. The invisibility of the fusomes until 
stage 7 both in light and electron microscopes 
can only be ascribed to a sealing mechanism 
reported by Meyer in Drosophila. A fusome in 
stage 8 between two nifrse cells is shown in an 
electron microphotogr'aph (Fig. 6). On account 
of the traces of qsmiophilic secretory matter 
present at the edges of the ring, it may be in- 
ferred that in the earlier stages, the secretion 
was copious enough to have closed the opening 
and rendered it invisible. It is probable that 
the blocked fusorpes might be opened by some 


enzymatic action of the protein bodies that 
begin to pass through them from stage 7 
onwards. The intercellular bridges of Panorpa 
can be regarded as fusomes in the sense of 
Meyer as they possess a sealing mechanism. 

Department of Zoology, P. S. Ramamurty. 
Benares Hindu University, 

Varanasi-5 (India), April 6, 1964. 
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ON THE OCCURRENCE OF A HEME 
PIGMENT IN THE STOMACH OF THE 
AMPHIBIOUS SNAIL, PILA GLOBOSA 
During the course of investigations on certain 
biochemical changes associated with estivation 
in the amphibious snail, Pila glohosa, it was 
found tha: the whole stomach in the estivating 
snail is filled with a thick bright red viscous 
fluid. The present note deals with the finding 
of a heme pigment in this fluid. 

Qualitative chemical tests, ^ given in Table I, 
were performed on aqueous extracts of the 
fluid in the stomach of estivated snails for the 
detection of proteins, carbohydrates and uric 
acid. The presence of hematin pigment was 
tested by the Benzidine colour reaction.- 
Spectral absorption curves of 0-01 N HCl, 0-01 
N NaOH and 0-1 M phosphate buffer (pH 7 '4} 
extracts of the fluid were obtained with an 
ultraviolet spectrophotometer (Hilger and Watts, 
England) using 10 mm. silica cuvettes. Sodium 
dithionite was used to i-educe the pigment in 
phosphate buffer extracts. 

The qualitative colour tests (Table I) indicated 
the presence of proteins, non-reducing carbo- 
hydrates, uric acid and hematin and absence 
of a- amino- acids and reducing sugars in the 
stomach fluid of aestivating Pila. 

Table I 


Biuret test . . + + + + Molisch test . . -{- + + 

Mil Ion’s test .. — Fehling’s test .. -- 

Xanthoproteic P FoUn’s uric acid + -f 

test test 

Ninhydrin test ,6 — Benzidine test .. -j- 4- -f 

(The number of + signs denotes the intensity of colour 
reaction.) 

The presence of a heme pigment in the red 
viscous fluid of the stomach, as indicated by 
the Berizidine test, was confirmed by the 
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formation obtained from the ppectral obsorption 
curves, which showed a sharp absorption peak 
(the Soret or y-band) at 413-415 in the 
oxidized stale and at 425-427 m.u when 
reduced with sodium dithionite. A sharp Soret 
band near about 400 is charactei’is'-ic of all 
porphyrin pigments.-"* On acidification the sharp 
absorption peaks characteristic- of the reduced 
form disappeared, but reappeared again on the 
addition of alkali or dithionite.-^ Thus the results 
of the Benzidine test and spectral absorption 
analysis suggest the presence of heme type 
of pigment in the stomach fluid of the 
aestivahng Pila globosa, contributing to the 
coloration of the fluid. The possibility of a 
caroterroid pigment also contributig to the colour 
of the stomach fluid has been eliminated, as the 
pigment could not be extracted, even in part, 
with fat solvents like petroleum ether and 
chloroform. 

Similar occurrence of heme pigments in the 
gut of several molluscs and polychaetes has been 
reported.'" Haemoproteins have also been 
i'olated from the gut fluid of the snails, Helix 
and EuhadreC^ and their origin has 
been traced to a group of cytochromes present 
in the hepatopancreas of these snails.^”*^ The 
spectral properties of the pigment in the stomach 
of Pila agree with those reported by Keilin^ for 
helicorubin obtained from the gastro-intestinal 
fluid of Helix pomatia. This pigment is present 
in the active Pila also, but only in traces. A 
similar increase in the concentration of gut 
heme pigment during hibernation of Helix 
pomatia has been reported. -*5 

Our thanks ai '3 due to Prof. K. Pampapathi 
Rao for his interest and to the C.S.I.R., for the 
award of a Junior Fellowship to one of us (S. R.). 

Department of S. Raghtjpatkiramireddy. 

Zoology, Karumuri S. Swami. 

Sri Venkateswara Univ., 

Tirupati (A.P.), India, May, 12, 1964. 
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EFFECT OF DEFOLIATION AT 
PANNICLE EMERGENCE ON GRAIN/ 
SPIKELET RATIO AND ON INDIVI- 
DUAL GRAIN WEIGHT IN RICE 
(ORYZA SATIVA L.) 

The contribution by various organs to the dry 
weight of grains at harvest has been shown by 
various workers (Watson and Norman, 1939 ; 
Porter, Pal and Martin, 1950 ; Enyi, 1962 ; and 
Thorne, 1963). The reduction in the dry weight 
of grain which may occur as a result of leaf- 
blade removal may be due to either* low grain/ 
spikelet ratio or* low individual grain weight or 
both. Report presented in this paper deals with 
the effect of leaf removal at pannicle emergence 
on grain/spikelet ratio and on the individual 
grain weight of two swamp rice varieties (BG. 79 
and Black Paddy) and one upland rice variety 
(Agbede). 

The plants were raised in local clay pots hold- 
ing 28 kg. of soil. Three nitrogen tr'ealments 
were applied to each rice variety [Nl=: 2 * 0 g., 
N2 = 4-0g. and N3 = 6 - 0 g. of (NH. 4 )oSO^ per 
pot]. Each treatment was replicated four time.s. 
Each pot received a basic dressing of 2*0 g. of 
K 0 SO 4 and 4-Og. of Ca(HoP 04 )o and the pH 
of the soil was brought up to 6-0 by liming. 

At pannicle emergence the leaf-blades were 
removed with a pair* of scissors and eaeh plant 
surrounded by a wire cage to prevent birds from 
picking the seeds. 

When the grains ripened, pannicles of the 
main shoot and those of the first and second 
primary tillers of the plant in each pot were 
harvested. Records of the number of spikelets 
and grains for each pot were made and from 
the data obtained the ratios of grain/spikelet 
number were calculated as percentages. 

The grains from each pot were dried separately 
in an electric drying oven maintained at a 
temperature of 90° C. for twenty-four hours and 
then weighed. The individual grain weight was 
calculated from the total grain weight. The 
results for the grain/spikelet % and the indi- 
vidual grain weight for each variety are sum- 
marised in Table I. 

In all the varieties complete defoliation at the 
time of pannicle emergence reduced the grain/ 
spikelet %, the reduction being considerably 
greater in Black Paddy. With regard to indi- 
vidual grain weight defoliation had a significant 
adverse effect only in the swamp rice variety, 
Black Paddy. In the rice varieties BG. 79 and 
Agbede the reduction in the grain/spikelet % 
was quite small and indicated that the efficiency 
Qt tire ear, leaf-sjieath and peduncle in photg-^ 
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Tabl£: I 

Effect of defoliation on (a) grain/ spikelet % 




Rbt" varieties 


Treatment 

riack Paddy Agbede 

BG. 79 

Plants defoliated 

55t 

93 

93 

Plants not defoliated 

85t 

1)7* 

9<* 

L.S.D. 

P -( ) 0-05 

9 

3 


l' = 0-01 

12 


•• 

Significant at r = 0*05 t Signiricant at P 

= 0*01 

(b) Individual 

grains weight (mg./ grain) 



Rice varieties 


Treatments 

Black Paddy Agbede 

EG. 79 

Plants defoliated 

20 

26 

21 

Plants not defoliated 
L.S.D. 

22* 

27 

21 

P-0‘05 

1-2 

Not Signi- Not Signi- 



ficant 

ficant 

•v 

11 

o 

o 

1*6 

•• 

“ 

* Significant at P 

= 0-01. 




synthetic activity was somehow increased in 
order to compensate for the absence of the leaf- 
blades more especially that of the flag leaf. 

In these two varieties reduction in the total 
grain weight per pannicle, which might have 
occurred as a result of defoliation, would be dir^ 
mainly to the reduction in the grain/spikelet 
ratio. 

At high nitrogen supply the ear, peduncle and 
leaf-sheath of the rice varieties studied tended 
to be greener than at low nitrogen supply and 
under this condition one would expect the photo- 
synthetic efficiency of these organs to increase 
with increasing, nitrogen supply especially when 
light was not a limiting factor. Medina and 
Leith (1963) found a positive correlation 
coefficient (rd = + 0*82) between above-ground 
organic matter and its chlorophyll content. The 
results shown in Fig. 1 for the rice varieties, 



Fig. 1. Effect of varying nitrogen supply on grain/ 
spikelet % of defoliated || and undefoliated CZI rice plants, 


BG. 79 and Agbede, indicated that the quality 
of chlorophyll present in the epidermis of the 
plant as indicated by the intensity of greenness 
would determine the extent to which defoliation 
would reduce the grain/spikelet ratio. 

In Black Paddy the glumes and part of the 
leaf-sheaths and peduncle were covered with 
black pigments. This probably reduced the 
photoiynthetic activity of these organs. It is not 
surprising, therefore, that defoliation reduced 
considerably bodi grain/spikelet ratio and the 
individual grain weight in this variety. 

It may be concluded from these findings that 
the part played by the leaf-blade in contributing 
to the total grain weight at harvest will depend 
on the fertility of the soil and on the presence 
or absence of pigments in the ears, leaf- sheaths 
and peduncles. 

College of Agriculture, B. A. C. Enyi. 

University of Nigeria, Nsukka, 

Eastern Nigeria, April 6, 1964. 
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INTERSPECIFIC HYBRIDIZATION IN 
BRASvS/CA— CROSSABTLITY RELATION- 
SHIPS BETWEEN B, TOURNEFORTII 
AND SOME 20-CHROMOSOME SPECIES 

The cultivation of Brassica Tournefortii Goiian 
is said to extend from Tibet westwards to Italy 
and Spain. It is reported to have been culti- 
vated in the past in the Punjab and in the semi- 
desert areas between Ajmer and Delhi. It has 
now gone out of cultivation, perhaps because 
there are other better oil-yielding Brassica 
species adapted to the Indian conditions. From 
the breeding point of view, however', it has a 
desirable character : It has a bushy compact 
habit with a number of shoots arising from the 
base of the plant at which the leaves form a 
rosette, the angle of branching of the fruiting 
shoots being narrow. The silique also do not 
spread much (Fig. 1). If this character of 
compact habit of B. Tournefortii could be incor- 
porated into our oleiferous Brassicoe particularly 
to B. campestris var. sarson (yellow and brown 
sarson), B. campestris var. toria which are 
generally grown as pure crops, the number of 
plants per unit area could be greatly increasec} 
thereby increasing the acre yields. 
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B. Tournefortii resembles B. campestris L. var. 
scirson Prain in possessing occasionally a seed 
in the beak. It resembles B. juncea Coss. in 
having ribbed deaded silique. Its somatic 
chromosome number is. 20 in common with the 
other species of the ‘A’ genome group of Brassica 
in which there are at least ten species. It is, 
therefore, natural to expect that B. Tournefortii 
also belongs to this genome group and crosses 
with the other 20 chromosome species which 
cross readily among themselves producing fertile 
hybrids. So crosses were made between 
B. Tournefortii and B. campestris var. sarson 
(yellow sarson), B. chinensis and B. cam- 
pestris var, toria. Details of the crosses made 
and the hybrids obtained are given in Table I. 
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B. chinensis and B. campestris var. sarson and 
S. rapa (Srinivasachar, unpublished). To see 
whether it crosses with B. Tournefortii also, 
crosses were made both at the diploid and 
tetraploid level but wtih negative results. 
Mohammad and Sikka^ also did not succeed in 
effecting this cross. Attempts were also made to 
cross B. Tournefortii with B. juncea and with 
B. napus which contain the ‘A’ genome but 
without any success. 

These results indicate that although B. Totirne-- 
fortii crosses more readily with B. chinensis than 
with B. campestris var. sarson making gene 
exchange between them possible nevertheless 
it is a distinct species far removed from the 
other 20-chromosome species of Brassica. Itsi 


Table I 





No. of 

No. of 

N . of 

No of 
seedlings 
raised to 
maturity 

No. of 


Female parent 

Male parent 

flowers 

seeds ob- 

seeds 

trao 



pollinated 

tained 

sown 

hybiids 

1. 

B. Tournefrtii (2« = 20).. 

B. campestris var. toria 

50 

30 

33 

29 

0 

2. 

do. 

(2« = 20) 






B. campestris var. sarson 

50 

22 

22 

17 

4 

3. 

do. 

-(2?/=20) 






B. chinensis 

2 .:o 

135 

135 

77 

24 


'( 2 ;/ = 20 ) 


As could be seen fi'om Table I, B. Tournefortii 
was successfully crossed with yellow sarson and 
B. chinensis indicating that they have some- 
thing in common between them. It did not, 
however, cross with toria. Successful crossing 
of B. Tournefortii with yellow sarson has already 
been reported.-^ Olsson^ did not succeed in 
crossing B. Tournefortii with B. chinensis and 
B. cnmpestris L. var. sarson Prain noi- did he 
succeed in crossing it with B. campestris var. 
toria (Duthire and Fuller), B. campestris var, 
olcifera Metz., B. pekinensis Rupr., B. narinosa 
Daily and B. nipposinica. The F^ hybrids did 
not possess the bushy compact habit of B. Tourne^ 
fortii and resembled more the other parent 
(Fig. 2) , indicating that this character is 
governed by recessive gene or genes. The 
hybrids were completely sterile (Fig. 3) and 
occasionally formed one or two seeds under 
open-pollinated conditions. With a view to raise 
amphidiploids, facilitating transference of the 
habit of B. Tournefortii to the other species, 
flower-buds of F^ B. Tournefortii x B. campestris 
L. var. sarson were treated with 0*4% aqueous 
colchicine in glycerine and a few presumably 
doubled seeds were obtained. 

B. nigra (comprising the ‘B’ genome of Bras- 
§ica) crosses with B, campestris yar. ioria,^ 



Figs. 1-3, Fig l. B. Tom 71: fortii. Fig. 2. F] 

Br Tom lie for. it y. 2 k chinensis (left) and B. chinensis 
(right). Fig. 3. 1 lowering branch of B. cimipesirls var. 

sarson (left), Fj. B. campestris var. sarson X B. Toicrne 
fortii (middle), note sterility and B. Tournefortii fright}, ’ 
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radio sensitivity towards gamma and neutron 
rays (Srinivasachai', unpublished) also lends 
support to this view. 

This work was done at the I.A.R.I. Centre of 
PIRRCOM under the aegis of the I.C.A.R. to 
whom my thanks are due. 

My thanks are also due to Dr. M. S. Swami- 
nathan, Head of the Division of Botany, I.A.R.I., 
New Delhi, for his encouragement. 

Regional Reseai'ch Centre, D. Srinivasachar. 
PIRRCOM (I.C.A.R.) , Athwa Lines, 

Surat, April 17, 1964. 
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2. Olsson, G. , J/ereditas, Tmnd., 1954, 40, 398. 

3. Ramanujam, S. and Srinivasachar, D., Indian. J. 

afiet., 1943, 3, 73. 

4. Sikka, S- M., J, Genet., 1940, 40, 441. 


TELIAL STAGE OF THE RUST ON 
SESBANIA AKGYPTIACA POIR 

Sesbania cegyptiaca Poir is a shrubby plant, 
the pods and foliage of which are used as fodder 
and the plants are also grown as a wind-break 
in betelvine cultivation. A leaf rust inciting 
yellow infectious spots is of common occurrence 
and is so far known in the uredial stage only, 
under the name Uredo ses'banice P. Henn. 
Previously the rust has been recorded from 
Manjri near Poona (Butler and Bisbyi). The 
uredia are mostly hypophyllus borne on pale 
yellow infectious spots. The sori are reddish- 
brown scattered erumpent and pulverulent and 
naked after the spores are dispersed. Mature 
spores are ovate to spherical, cinnamon yellow 
with 2-4 equatorial germ pores. The wall of 
the spores is thin and minutely and densely 
verrucose. The spores measure 17-26 X 13-21 /i. 
The rust resembles in all respects the description 
of Uredo sesbanice. 

In the present studies the telial stage was 
collected by the senior author in the month of 
February, 1962. Examination of old rusted 
leaves for possible occurrence of the perfect 
stage gave fruitful results. In some of the old 
uredo sori, ^ the telial spores were found deve- 
loping from the same sorus plexus. Mature 
telial spores ai’e one-celled and are typical of 
Uromyce.s sp. In a general way the telial spores' 
resemble some of the Uromyces sp. on Legumi- 
noceae, but are distinct from others in spore 
measur'ements, sculpturing of the spore wall, etc. 
The telial stage having been found in the 
present study, the rust has to be transferred to 
Uromyces. Since Henn s material is based upon 
uredial stage only and does not have the texial 


stage, it is proposed to present the rust with 
a new name Uromyces poonensis with the 
following description : 



UREDOSPORES 


FIG. 1 

Uromyces poonensis More and Moniz nom. nov. 

Sym. Uredo sesbanice P. Henn. 

Uredia in foliis ; infectionis maculae paliide 
luteae, diffusae ; sori rubro-brunnei, dispersi, 
erumpentes atque pulverulent!, nudi post 
erumpentiam, subepidermales, aparaphysati ; 
uredosporae pedicellatae, ex ovatis sphaericae, 
cinnamomo-brunneae, poris germinalibus 2-4 
aequatorialibus, parietibus minute et dense 
verrucosis, 17-26 X 13-21 

Teliosporoe cum urediis mixtae, pedicellatae, 
castaneo-brunneae, subglobosae vel obpyri- 
formes, saepe angulares, parietibus ad apicem 
3-5~6)U. crassis, indistincte verrucosis, umbonatis, 
21-32 X 14-23 /X ; pedicelli hyalini decidui, ad 
26 At long! in foliis Sesbanice cegyptiacce Poir 
W. D. More, Poona Agric. Coll. 8-2-1962, No. 101, 
Typus positus in Herb. Crypt. Ind. Orient., New 
Delhi. 

The authors wish to acknowledge thanks to 
Dr. M. J. Thirumalachar for helpful suggestions 
and for critically going through the manuscript 
and to Dr. H. Santapau for Latin diagnosis. 

Department of Agriculture, W. D. More. 

Central Buildings, L. Moniz. 

Poona-1, March 13, 1964. 

L Butler, E. G. and Bisty, G.R., of India 

Imp. Council Agric. Res., 1931, p. 79. 
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THE INTERRELATIONSHIP BETWEEN 
POLYPLOIDY, ALTITUDE AND 
CHEMICAL COMPOSITION 
IN ACORUS CALAMUS 

The rhizomes of Acorus calamus L., the Sweet 
flag, has been employed in medicinal prepara- 
tions and perfumery and as a flavouring agent, 
from ancient times. It is a polymorphic species 
distributed in the North Temperate Zone. The 
Jammu variety has attracted attention in India 
recently as an insecticide because of its high 
asarone content (Chopra et al, 1958). 

When Chowdhuri, Gautam and Handa (1957) 
made a comparative study of calamus oil fr-om 
the rhizomes collected in Jammu and Kashmir 
they found the Jammu oil was heavier than 
water while the specific gravity of the Kashmir 
oil was only 0*97. The Kashmir' oil is nearer 
the European oil in this respect than that from 
the plains of India. A further difference bet- 
ween the Jammu and the Kashmir Calamus oils 
was in the percentage of asarone, which v/as 
only 5-2% in the' Kashmir and over 80% in the 
Jammu oil. Handa, repeated these experiments 
in 1963 and observed higher camphor and 
calamene content in the Kashmir form as given 
in Table I. 

Table I 



Jammu oil 

Kashmir oil 

Yield 

. 3-1% 

1-4% 

Sp. gravity at 15® 

l-05.il 

0*9710 

Refraedves index at 15° C. 

1-5540 

1-5036 

Optical rotauon at 15° C. 

+ 20 

+ 140 

Solubility in 90% alcohol 

. mixable 

mixable 

Acid value 

0-14 

2-24 

Ester value 

18*2 

58 

Pinine a 

. 

0-40% 

Piniae jS 

0-56% 


Calamine 

3*81% 

18*8% 

Calmol 

3-2% 

9-04?>i 

Asarone 

77-12 

4*6% 

The Jammu and the Kashmir races 

of Acorus 

which are now being 

growm in the 

Ramnath 


Chopra Garden of Medicinal Plants, Regional 
Research Laboratory, Jammu, were examined 
cytologic ally. The Jammu plant had 36 chro- 
mosomes and is similar both cytologically and 
chemically to plants collected in Mukerian and 
Dasuya in the Punjab, while the Kashmir form 
had 54 chromosomes. The lowest chromosome 
number' reported for A. calamus is 2 n 18 cy 
Matsuura and Sato (1935). .The Jammu PLni 
is thus a tetrapioid 2 ri r=: 36 = 4 a; and the 
Kashmir a hexaploid 2 n ==: 54 = 6 This is 
also the highest chromosome number reported 
for the genus. 


Current 
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It is interesting to note that the asarone con- 
tent is higher in the tetraploids than in the 
hexaploids. The tetrapioid race has also been 
shown to have higher oil content than the diploid 
or triploid (Wulff, 1954). Thus tetrapioid plants 
in Acorus possess the maximum capacity for 
the development of oil. However, it will be 
seen from Table I that the calamine and cam- 
phor content is higher in the hexaploids than in 
the tetraploids. This is interesting because in 
India these hexaploids arc confined to the highar 
altitude of Kashmir. 

Thus there seems to be a correlation between 
chromosome ..number, altitude and chemical com- 
position in AcoJ'Us calamus. 

Regional Research E. K. Janaki Ammal. 

Laboratory, S. N. Sobti. 

Jammu, May 20, 1964. K. L. Handa. 
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A NEW VARIETY OF 
SMILAX GRIFFITHII A. DC. FROM 
N.E.F.A. (INDIA) 

This note describes a new variety of Smilax 
griffithii A. DC. var. borii Panigr. et Naik, var. 
nov., collected from the Kameng Frontier Divi- 
sion, N.E.F.A., and confirmed at the Herb., Kew, 
England. Although Hooker in FI. Brit. India, 
6, 313, attributes 7-umbelled male panicles to 
- *5^* griffithii A. DC. the type specimen, viz., 
Griffith 5444 from Assam, examined at Kew 
Herbarium, is generally 8-umbelled ; some 
specimens having even 9 umbels are seen. 
Smilax griffithii A. DC. var. borii Panigr. et 
Naik, var. n'ov. 

Accedit ad varietatem typicam a qua tameii 
recedit pedunculis et pedicellis longioribas, 
staminibus sepala aequantibus. 

Rami obtuse angulares, leniter sulcati, leves. 
Folia ovata vel ovatolanceolata, 18-28 X 10 cm., 

7- nu'via ex ac-uta basi, breviter acuminata ad. 
apicem, glabra ; petiolus 15-25 mm. invaginans 
infra medium, vagina auriculis parvis magnisve 
ornata. Umbellae masculas 6-11, paniculatae, 
ternatae vel alternse in rachide axillari ca. 

8- 10 cm. longa. Pedunculi 3 cm. attingentes ; 
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pedicelli ca. 7 mm. Bracteae ad basin paniculae 
ovatae, ca. 6 mm. longae ; bracteolae ovate, 
minutsa. Flores castaneo-brannei. Alabastra 
clavata. Perianthii segmenta externa obovata 
ad apicem acuta, ca. 6 X 1-5 mm.; interiora vero 
lanceolata, 6x1 mm., omnia uninervia, patentia 
vel refiexa sub flore. Stamina 6, aeque- longa ac 
segmenta. Anthera , ovata filamento longo com- 
planato insidens. Flores feminei baud visi. 

Typus lectus ad Sissini in Kameng Frontier 
Division, N.E.F.A., die 27 March, anni 1957 ab 
auctor-e seniore et positus in herbario sectionis 
orientalis Bot. Surv. Ind. numere Panigrahi 6116 
ad Shillong ; paraiypus, Bor 1644 le?t. in collibu.s 
Aka dictis mens junio anni 1934 et positus in 
eodem herbario. 

Smilax griffithii A. DC. var. borii Panigr. et 
NAIK, var. NOV. 

This variety resembles S. griffithii A. DC. in 
having leaves 5-7 costate, costse arising from the 
base of the leaf, but it differs from the type 
variety in having panicles with longer peduncles 
(1*5~3*8 cm.) and longer pedicels (8-9 mm.) 
and stamens as long as the sepals (cf. S. griffi-^ 
thii A. DC. is characterised by stamens slightly 
smaller than the sepals). 



SmiXdxjJrKfiHilL A.I>C.v<ir borii Patiigr. ci vir. nov. 


Branches obtusely angular*, faintly grooved, 
smooth. Leaves ovate or ovate-lanceolate, 


18-28 X 10 cm., 7-nerved from the acute base, 
shortly acuminate at apex, glabrous on both 
surfaces. Petiole 15-25 mm., sheathing below the 
middle, sheaths with small or large auricles. 
Male umbels 6-11, panicied, 3-nate or altern&te 
on an axillary rachis which is about 8-10 cm. 
long. Peduncles of the umbels reaching 3 cm. 
in length ; pedicels about 7 mm. Bracts at the 
base of the panicles ovate, about 6 mm. long ; 
bracteoles ovate, minute. Flowers (and the 
whole inflorescence) chocolate-brown. Buds 
clavate. Outer perianth segments obovate, acute 
at apex, about 6x1*5 mm.; inner ones lanceolate, 
about 6x1 mm.; all 1-nerved, spreading or 
reflexed in flowers. Stamens 6, as long as seg- 
ments. Anther ovate on a long fiat filament. 
Female flowers not seen. 

The type was collected from Sissini (about 
1200 ni.) in Kameng Frontier Division, N.E.F.A., 
on March 27, 1957, by the senior author and the 
type sheet (Panigrahi 6146) is located in the 
herbarium of Eastern Circle, Botanical Survey of 
India, Shillong, and the paratype (Bor 1644) 
collected from the Aka hills without precise 
locality in June 1‘934, is also deposited in the 
same herbarium. 

' We are grateful to Dr. H. Santapau, Director, 
Botanical Survey of India, Calcutta, for kindly 
giving the Latin diagnosis and to the Director, 
Royal Botanic Gardens, Kew, for the help 
rendered in this connection. 

Botanical Survey of India, G. Panigrahi. 

Central Circle, Allahabad, V. N. Naik. 

April 23, 1964. 


A CONTRIBUTION TO THE 
EMBRYOLOGY OF UTRICULARIA 
EXOLETA R. BR. 

The family Lentibulariace^ displays intei'esting 
features for embryological investigation. 
Significant con'.ributions have been made by 
Wylie and Yacom (1923), Kausik (1938), Khan 
(1954) and Kausik and Raju (1955). 

The present communication deals with some 
aspects of floral morphology and embryology of 
Utricularia exoleta. 

Material for the present study was collected 
round about Bangalore. Its determination was 
kindly checked by the systematic Botanist, 
Botanical Survey of India, Coimbatore. The 
inflorescence and flower-buds were fixed in 
F.A.A., dehydrated and embedded in paraffin 
wax. Sections were cut at 8-12 m and stained, 
in Heidenhain’s hematoxylin. 
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Calyx initials are the first to develop followed 
by those of carpel, androecium and corolla 
(Figs. 1-2). Figure 3 represents the longitudinal 
section of a young flower bud showing the 
disposition of the different floral parts. 



FIGS. 1-20, Figs. 1-2. Development of floral parts 
in acropetal succession, X 2,400. Fig. 3. L.S. of young 
flower-bud, X 120. Fig. 4. A portion of an anther lobe 
showing epidermis, endothecium, nnddle layer, bi-end 
tri-nucleate tapetal cells and sporogenous cells, x 2,400. 
Figs. 5-8. Tetrahedral and decussate arrangement of 
microspores, x 3,000, Fig. 9. Mature pollen grains 
showing three celled condition, X 3,000. Fig. 10. Part of 

mature anther with fibrillar, endcchecium, x 2,400. 

showing the anatropous o^les, 
X -,400. tig?. 12-34, Progressive stages in the 
development of o-ules, Fg. 12. X 2,400, Figs. 13-14. 

%POclermal archespr.rial cell, X 
^,400. ^ Fig. 16. Megaspore mother-cell, X 2,000. 
Fig. 17. ^ Linecr tetrad of megaspores, X 2,400 
X 2 400^"''^* development of emlryoisac* 


The transverse section of the young anther lobe 
shows epidermis, endothecium, a middle layer 
and tapetum. ^ The tapetal cells are uninucleate 
in the beginning and later become bi- and tri- 
nucleate (Fig. 4). PoEen mother ceUs by meiotic 
divisions give rise to tetrads of microspores, 
which are mostly tetrahedral but occasionaHy 
decussate in arrangement (Figs. 5-8). The 
pollen grains develop thick smooth exine and 
thin intine and are triporate. The pollen grains 


are three-celled (Fig, 9). The anther wall at 
the time of dehiscence has only epidermis and 
endothecium. The cells of the endothecium 
exhibit fibrillar thickenings (Fig. 10). 

The ovary is superior, bi-carpellary, with 
indefinite number of anatropous, unitegmic, 
tenuinucellate ovules arranged all over the 
central placenta except at the apex (Fig. 11). 

The ovules at first arise as conical out- 
growths, and Anally become anatropous, owing 
to the pronounced growth of the funiculus on 
one side (Figs. 12-14) . 

The hypod'ermal archesporial cell difrerentiahj.s 
in the nucellar primordium and directly func- 
tions as the megaspore mother cell (Figs. 15-16). 
The megaspore mother cell undergoes the usual 
meiotic divisions to form a linear tetrad (Fig. 

The nucleus of the functioning chalazal mega- 
spore, by three successive divisions, develops 
into an eight-nucleate embryo-sac of the 
polygonum, type (Figs. 18-20). During early 
stages of development, the embryo-sac remains 
intraovular. At the eight-nucleate stage, the 
micropylar end of the embryo- sac grows out o.f 
the micropyle and comes in direct contact with 
placental, nutritive tissue. The mature embryo- 
sac is curved and contains starch grains. The 
nucellus becomes disorganised and, the embr.yo- 
sac comes in direct contact with the integument. 
The cells of the integument immediately sur- 
rounding the embryo-sac contain prominent 
nuclei and rich cytoplasm, and form the integu- 
mentary tapetum. 

Utricularia exoleta displays similarities and 
differences with the allied species in the follow- 
ing features.: 

1. Pollen . grains are three-celled' as in Utri- 
cularia coarulea and Utricularia reticulata, but 
differs from Utricularia flexuosa, there they are 
three-nucleate. 

2. Central placenta is globular as in Ufri- 
cularia ccerulea and Utricularia fl.exuosa and not) 
flattened as in Utricularia reticulata. 

3. The micropylar end of the embryo-sac in 
Utricularia exoleta becomes extraovular a.s in 
Utricularia coarulea and Utricularia flexuosa. 
This differs from the condition reported in. 
Utricularia reticulata. 

My thanks are due to Prof. S. Shamanna and 
Rev. Fr. C. Seldana, s.J., for their valuable sug- 
gestions and help. My thanks are alsO' due to 
Rev. Fr, E. D’Souza, s..j.. Principal, St. Joseph's 
College, Bangalore, for his encouragement. 

Department of Botany, G. Shivaramiah. 

St, Joseph’s College, 

Bangalore-1, May 16, 1964. 
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PELLICULARIA LEAF-SPOT OF 
RAUWOLFTA SERPENTIiUTA 
UNDER CULTIVATION 

During October 1963, a large-scale leaf-spot 
infection was noted in one of the experimental 
fields where Rauwolfia serpentina is being 
grown in Ranoli.* The plants were heavily 
shaded by Castor (Ricinus communis) and the 
atmospheric humidity was high owing to late 
South-West Monsoon, Rauwolfia serpentina 
plants situated in densely shaded areas were 
more affected than those in relatively open 
areas. The different stages of leaf-spots are 
presented in Fig. 1. 


was a halo around each spot usually as wide 
as its diameter. Occasionally, infection occurred 
even on floral parts. 

A cross-section of the infected portion 
of the leaf revealed complete disintegration 
of the chlorenchymatous tissue and the dark 
brown fungal mycelium ramifying through the 
intercellular spaces. The mycelium was colour- 
less when young, turned dark brown as they 
grew older and formed many strands on 
the leaf surface. Numerous sclerotia were 
found scattered among the dark brown hyphse. 
Many sections showed the hyphal ends bearing 
groups of basidia. Four ellipsoid basidiospores, 
pale green in colour, were borne individually 
on ster-igmata arising from the top of each 
basidium. 

The halo around the infected spot show^-ed 
strands of newly formed and colourless fungal 
hyphae among the intercellular^ spaces of the 
parenchyma which had successive stages cf 
disintegration of the chloroplasts, presumably 
due to liberation of fungal toxins on the host 
tissue. 

Detailed study of the hyphae, sclerotia and the 



Fig. 1. Showing the successive stages of leaf-spot infection of Rauwolfia serpentina Benth. caused 
by Pelliculccria filamentosa (Pat) Rogers. 


The spots appear on the upper surface of the reproductive parts confirmed the identity of the 
lamina as pin-points and enlarge upto 8-10 mm. fungal pathogen as Pellicularia filamentosa (Pat) 
in diameter in about a month’s time. There Rogers. The present report is the first 
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record of PelHcularia filamentosa on Rauwolfia 
serpentina. 

Portions of lamina including the diseased 
spot were surface-sterilised and plated out on 
acidified potato dextrose agar and in all cases 
the fungal pathogen w’as isolated. The cultures 
were purified and further work is in progress 
which will be published elsewhere. 

The author thanks Dr. V. Srinivasan, Director, 
for his keen interest and the management for 
permission to publish this note. 

Division of Botany, P. D. Varadarajan. 

Sarabhai Chemicals 

Research Institute, 

Ahmedabad-4, May 6, 1964. 


* Ranoli is situated 8 miles north of Baroda, Gujarat 
State, India. 

1. Barnett, H. L., llhtstraUd Genera of Funri^ Burgess 

Publishing Co., Minneapolis, USA, 1955, p. 212. 

2. Rogers, D. P., “ The genus PelliculaTda (Thelepho- 

raceas) ” Farlozma, 1943, 1, 95. 

3. Walker, J, C., Pathology^ McGraw-Hill Book 

Co., Inc,, New York- Toronto- London, 1957, 
p. 437. 


INDUCED POLYPLOIDY IN ORYZ.A 
OFFICIMALIS WALL, EX WATT. AND 
O, AUSTRALIEMSIS DOMIN. 

Although induced autotetraploids were reported 
in cultivated rices, Oryza sativa L. (Cua, 1952) 
and O. glaberima Steud. (Hinata and Oka, 1961), 
no such reports exist in wfild species of the 
genus. However, Ramiah, Parthasarathy and 
Ramanujam (1935) reported a naturally occur- 
ring tetraploid in O. longistaminata A. Cheval 
et Roehr. The present report deals with the 
successful attempts on induced tetraploid in an 
intervaiietal hybrid of O. officinalis Wall, ex 
Watt, and in a collection of O. australiensis 
Domin. 

A semisterile plant out of a natural cross 
between a collection of O. officinalis from Ceylon 
and another of Bangkok (supplied by the cour- 
tesy of Shri S. Sampath) was treated with 
colchicine. Young lateral buds emerging from 
the stem were soaked for 9 hours in 0-02% 
aqueous colchicine solution, washed thoroughly 
and planted in soil. Out of several buds so 
treated, one survived to maturity and produced 


diploid and tetraploid sectors whicii difleied 
sharply in morphology as in Table T. 

Autotetraploid form of O. ausiralicnsis was 
secured by the treatment of young .seedlings. 
Seedlings with plumule of about I cm. long 
were soaked for 6 to 12 hours in aqueous solu- 
tion of colchicine of concentrations of 
and 0-02%. Of the ten different acce.s.si<m.s at 

Table I 


Character 


Diploid i\‘tr.iplnUl 

Sector Sector 


Culm 

Breadth of leaf 
Ligule 

Leaf-sheath fringing 
Length of panicle 
Grain size (L-fB) 

Tip of palea 
Fertility of spik elets 


1 hin 
1-75 cm. 
0-4 cm. 


Not fringed 
28 cm. 

5*7 mmj 
2*5 mm. 
Normal 


'riuck 
2-3 nil. 

0*7 cm. 

sparse ly liaiiy 
hVingcit 
40 cm. 

7*0 muu/ 

2*8 inm, 
'I'il)pi*.(l 0 • 7 im. 
77% 


this species so treated, in a single accession (our 
No. 430) and with the ti'eatment of O-Olfr 
colchicine for 9 hours, tetraploid sector wa.'-: 
obtained. Tetraploid sector was clearly distin- 
guishable by dark green foliag'e, stouter foli ax- 
veins; darker anthocyaniii pigmexxtation in leaf- 
sheath, larger spikelets, more proiiouncecl 
pedicellar lobes and elongated tip of th(‘ 3 in lea. 

Both the tetraploid forms described nlxove 
exhibit quadrivalents and bivalents at niet;i- 
phase I of meiosis. 

We are grateful to Dr. B. P. Pal, Director, anti 
to Dr. M. S. Swaminathan, Head of the Division 
of Botany, Indian Agricultural Rcsearrh insti- 
tute, New Delhi, for their interest in the worlc. 
We are also thankful to Shri S. Sampath. 
Cytogeneticist, Central Rice Research Instifute. 
Cuttack, for supplying the material. 

Botanical Sub-Station R. Gopalakrishnan. 

of I.A.R.I., S, V. S. SlIASTRY. 

Pusa (Bihar), May 4, 1964. 


IGiJiara Inst. Bwl, AVu., 1952, 5, 

2. Hinata, K. and Oka, H. I., Ann. Fr/>, lYat. /ns/. 

of Genetzes, Japan, 1961, 12 , 62. 

3. Ramiah, K.. Parthasarathy, N. and J<amaiiuj:in», S., 

Proc, Ind. Acad,Sci„ 1935, 1 , 565. 
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REVIEWS 


The Mechanical Investigations o£ Leonardo Da 

Vinci. By Ivor B. Hart. (Published by the 

California University Press ; Agents : Cam- 
bridge University Press), 1963. Pp. xi + 240. 

Price 17 sh. 

A book by Dr. Hart having the same title 
was published in the year 1925. Its purpose was 
to present in the English language a readable 
account of a particular phase of the activities 
of that amazing man whose character and attain- 
ments have been summarised by one writer 
recently in the following words : “Every once 
in a while, the Great Sculptor designs a mociel 
of the superman He is to create in the future. 
Leonardo was one of the most perfect of these 
divine experiments in human clay.’’ Dr. Hart’s 
book as originally published admirably fulfilled 
its purpose and placed before the reader a 
fascinating account of Leonardo’s studies of 
bird flight and of his efforts to pioneer human 
aviation. The two chapters dealing with these 
matters were prefaced by others of an intro- 
ductory nature picturing the general background 
of Leonardo’s time, viz., the latter half of the 
fifteenth century and the earliest part of the 
sixteenth, and by two chapters containing an 
account of Leonardo’s work in the field of 
general mechanics. 

The book as now republished contains some 
additional matter, viz., a foreword by Professor 
Earnest A. Moody, and a second and rather 
lengthy introduction by Dr. Ivor Hart. These 
may conceivably be of interest to those who 
wish to delve into the dusty archives of the 
past and trace the history of the development 
of scientific ideas in Europe during the Middle 
Ages. But the reviewer feels that they do not 
really add to the value or usefulness of the 
book, at least from the point of view of the 
general reader interested in Leonardo and his 
achievements. C. V. H. 


Advances in Astronomy and Astrophysics 
(Vol. 2). Edited by Zdanek Kopal. (Academic 
Press, Inc., Ill, Fifth Avenue, New York-3, 
N.Y., U.S.A.), 1963. Pp. 314. Price $11.50. 
The present volume is the second of a series, 
the aim of which is to present current studies 
in astronomy and astrophysics in their proper 
perspective as an integral part of the physical 
and mathematical sciences. It contains the 


undermentioned contributions ; The Twilight 
Zone of Venus by J. B. Edson, Cataclysmic 
Variables as Binary Stars by 11. P. Kraft, 
Eclipse Phenomena by F. Link, White Dwarfs 
by W. J. Luyten, The Stray Bodies in the Solar 
System, Pt. I Survival of Cometary Nuclei and 
the Asteroids by E. J. Opik and Recent Deve- 
lopments in Studies of the Magellanic Clouds 
by A. D. Thackeray. 

The memoir on Eclipse Phenomena by F. Link 
occupies nearly a third of the whole volume. 
This is a subject in which the author has 
engaged himself for more than a quarter of a 
century and has published numerous contribu- 
tions. It contains a particularly elaborate dis- 
cussion of the phenomena observed during an 
eclipse of the moon under- twenty different 
heads. Eclipses of artificial and other satellites, 
the transits of planets, the occultations of stars 
by planets and eclipse phenomena are other 
topics dealt with in the same memoir. 

C. V. R. 


An Introduction to Atmospheric Physics. By 
Robert G. Fleagle and Joost A. Businger. 
(Academic Press, Inc., Ill, Fifth Avenue, New 
York-3), 1963. Pp. xi 346. Price $12.00. 
This book is intended as a course for upper 
division and beginning graduate students in the 
atmospheric sciences. Although an understand- 
ing of the calculus and of the principles of 
physics is assumed, these fundamentals are 
restated where they are relevant ; and the oook 
is self-contained for the most part. The whole 
subject is handled under seven chapters, irb., 
(I) Gravitational Effects, (II) Properties of 
Atmospheric Gases, (III) Properties and 
Behaviour of Cloud Particles, (IV) Solar and 
Terrestrial Radiation, (V) Transfer Processes 
and Applications, (VI) Geomagnetic Phenomena 
and (VIl) Atmospheric Signal Phenomena. The 
reviewer feels that one who has read the book 
and worked out the problems given at the end 
of each chapter will adequately be prepared for 
advanced studies in the field of meteorology, 
geomagnetism, etc. At the end of each chapter, 
general references are given which will direct 
the student to enable him to proceed to such 
advanced studies. 

C. V. R. 



Reviews 


Introduction to Practical Infra-Red Spectro- 
scopy (2nd Edition). By A. D. Cross. 

( Butterworth and Co., 4 and 5 Bell Yard, 
London. W.C. 2), 1964. Pp. viii + 86. Price 

17 s)i. 6 d. 

The first edition of this little book appeared 
at the end of 1959. The fact that a second 
edition is called for is an indication of the 
widespiead interest felt in the subject of 
infra-red spectroscopy as also of the usefulness 
of the first edition. The book contains the 
essential material which every one concerned 
with the subject must be familiar with. 
It is a helpful introduction to the field and alike 
would be welcomed both by students and 
research workers. The second edition in- 
corporates the changes and addition necessary 
in \'iew of current advances in the field. 


Digital Computer Design— Logic, Circuitry and 
Synthesis. By Edward L. Braun. (Academic 
Press, New York), 1963. Pp. xiii 4- 606. Price 
S 16.50. 

Written by an author who has had consi- 
derable experience in designing digital com- 
puters and data processing for a variety of 
Industrie 1, commercial and military applications, 
this book will be found suitable for instructional 
purposes to engineering students undergoing a 
course in computer designs. The aim of the 
author is to present the fundamentals essential 
to an understanding of the design and capa- 
bilities of digital computing machines. As the 
sub-title indicates the emphasis is on the func- 
tional approach, i.e., “in terms of how elements 
with defined input-output characteristics may 
be organized to synthesize subsystems or systems 
with specified functional capabilities”. 

The fundamental principles are dealt wdth in 
the first few chapters which include one on 
Boolean algebra. Each major chapter deals in 
a self-contained manner with a pai'dcular area 
of importance such as sequential switching net- 
works, current switching and storage elements, 
large capacity storage systems, digital differen- 
tial analyser, detection and correction of errors. 
The chapter on system design of GP (integral 
transfer i computers includes a detailed explana- 
tion of the logical designs of a GP computer 
with a statl:- me in store, and one with a dynamic 
main srore. 

Besides engineering students, the book will 
also be use-ful as a leview and reference text 
to electronic engineers actually engaged in com- 
putei problems. At the end of each chapter 
extensive literature references are given. 

A. S. G. 


[' Current 

Advances in Inorganic Chemistry and Kaduo- 

chemistry, Vol. 3 (1961) and Vol. 4 (IMdL'. 

Edited by H. J. Enielius and A. G. Sharin*: 

(Academic Press, Inc., New York.) Pp. ix “ 

463 and viii + 344. Price $12.50 and $11.0:^. 

These are the third and fourth volumes in 
this series of books published since 1959. am 1 
fulfil admirably the I'ole of reviewing thojH'ins 
of current interest in Inorganic and Rauu)- 
chemistry. 

The third volume contains eight levu^u* 
articles. The first article on Mechanisms ul^ 
Substitution Reactions of Metal Complexes o.v 

F. Basolo and R. G. Pearson emphasizes ^Ihc 
advances made in this field since the publication 
of the book in 1958 on the same subject by Hicre 
authors. The articles on Molecular Comi)U'Xt*.s 
of Halogens by L. J. Andrews and R. M, K.cvd’er, 
and on Structures of Interhalogen Compounds 
and Posyhalides by E. H. Wiebenga, E. E- Havinga 
and K. H. Boswijk though largely descriptive 
•cover in a lucid manner, a very old and us<4id 
branch of Inorganic Chemistry. The v<'V.v 
rapidly advancing field of radiation chcnii;diy 
is represented by C. Ferradini in his article ui\ 
Kinetic Behaviour of the Radiolysis Products 
of Water. Silanes and Their Derivatives arc' 
described by A. G. MacDiarmid in a sh<>rl>- 
balanced review. The General, Selective anvl 
Specific Formation of Complexes by Metallic 
Ions is reviewed in a masterly manner by 

G. Schwarzenbach. R. E. Banks and R. N3. Hasz.ei- 
dine in their article on Polyfiuoroalkyl Ik'riva- 
tives of Metalloids and Non-metals have criti- 
cally reviewed the wor-k done in this iiold ot 
technological interest which has rapidly deve- 
loped since the last world war. The authors 
have rightly pointed out that a great dcMi of 
physico-inorganic works awaits development for 
a better understanding of this subject, A. G. 
Maddock and E. H. Willis in the course of a 
rather short review cover the field of Atmu- 
spheric Activities and Dating Procedures. This, 
article would be read with interest by not only 
the radiochemists but would be of gt'ac^xil 
interest to all chemists. 

The fourth volume has six review articles. 
E. Thilo summarises the work done on Con- 
densed Phosphates and Arsenates a field which 
originated more than 100 years ago and is an 
example of how descriptive Inorganic Chemistry 
can be integrated with the physical approach 
to structure and kinetics. R. B. Guy and B. L. 
Shaw give a great deal of information on the 
nature of bonding between unsaturated hydro- 
carbons and transition metal atoms and how it 
has led to a better understanding of the role 
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of metallic catalysts in chemical reactions. J. R. 
Miller’s article on the stereochemistry of Nickel, 
Palladium and Platinum, underlines the roki of 
Ligand Field Theory in explaining the electronic 
spectra and magnetic measurements. The 
chemistry of Polonium is described in cdecjaate 
detail by K. W. Bagnall. The subject of oxide 
melts which has rapidly developed in the last 
two decades, is reviewed by J. D. Mackenzie. 
Use of NMR spectroscopy in Inorganic Chemi- 
stry has been reviewed in a. critical manner 
E. L. Muetterties and W. D. Phillips. The 
authors describe how this technique has been 
used with advantage to determine not only the 
stereochemistry of the compounds in solution 
and solid state but also the reaction kinetics of 
fast reactions. A number of illustrative examples 
have been given to point out the sources of 
interpi'etationai errors and methods of elimi- 
nating them. 

These two books cover a wide range of sub- 
jects of current interest and their* usefulness 
cannot be overemphasized. 

H. B. Mathuh. 

A. P. B. SiNHA. 


Prestressed Concrete, Vols. I and II. By 
Y. Guy on. (Asia Publishing House, Bombay), 
1963. Pp. 559 and 741. Price Rs. 35-00 and 
50-00 respectively. 

The two books under review are the transla- 
tions from the original French editions. The 
author is an international authority on pre- 
•stressed concrete. The first volume contains all 
the basic information on prestressed conciete 
and the elastic design of simply-supported beams. 
In the second volume, the author has described 
in detail the elastic and ultimate-load design of 
statically indeterminate structures in prestressed 
concrete. 

Volume I contains 18 chapters and 3 appen- 
dices. The first three chapters deal with basic 
phenomena of prestressed concrete, me.hods and 
plant and materials. Fi'iction between cable and 
duct and fire resistance of prestressed concrete 
are ti'eated in the 4th and 5th chapters. 
Chapters 6 to 8 contain an exhaustive treatment 
of anchorage zone stresses in post-tensioned ano 
pre-tensioned beams. The elastic design Oi. 
simply supported beams are discussed in detail 
in Chapters 9 to 13. Results of some tests on 
beams carried out in France have been describea 
in Chapters 14 to 17. Chapters 18 contains some 
discussions on factors of safety and elastic- 
plastic design of beams. • 

Volume II deals with some statically 


indeterminate prestressed concrete structural 
systems in 19 chapters and two appendices. 
Chapters 19 to 28 deal with the elastic analysis 
of indeterminate structures and contain material 
on general problems, concordant cable problems, 
conhnuoLis beams, arches and framed structures, 
joint and economy in design. The ultimate load 
analysis of indeterminate structures are dealt, 
in Chapters 29 to 37. These chapters contain 
information on the ultimate moment of a section, 
discussion of results of tests conducted on 
various structui'es, slabs, moment- curvature 
relationship and ultimate load design. 

An important aspect of these books is that 
much of the material contained in these is the 
author’s own contribution. The two books 
together form an invaluable asset to designers 
and advanced students of prestressed concrtdo. 

K. T. S. lYENGAil. ■ 


The Genera of Fishes and a Classification of 
Fishes. By David Starr Jordan. Reprinted 
with a new Foreword by George S. Myers 
and a Comprehensive Index by Hugh M. Smith 
and Leonard P. Schultz. (Stanford University 
Press, Stanford, California), 1963. Pp. xvi-f 
800. Price $ 17.50. 

This volume is a reprint of two widely 
followed reference books, ‘The Genera of 
Fishes and A Classification of Fishes' which 
were out of print for the last thirty years. 
The Genera of Fishes (1917-1920) was the 
first attempt to deal with all the genera of hshes 
known till then in accordance with the ‘Inter- 
national Rules of Zoological Nomenclature’. 
Despite the subsequent addition of a large, 
number of genera of fishes and a few imper'- 
fections, this book remains the prime reference 
for any work on the nomenclature of fishes. 
Though individual groups of fishes .have oeen 
dealt with in detail by subsequent authors, no 
comprehensive work of this sort has been 
attempted. All the genera of fishes described 
by taxonomists from 1758 to 1920 are listed in 
the chronological or'der. Nearly 10,000 genera 
of fishes are included in this book and a current 
estimate is well over 15,000 genera. In the 
search for finding out the synonyms of the 
genera of fishes, this book is a dependable aid 
to the taxonomist. The ‘Foreword’ to the 
reprint by George S. Myers helps to understand 
the work in the perspective of subsequent 
changes. 

Jordan describes his book ‘A Classification of 
Fishes’ as a continuation and conclusion to the 
Genera of ' Fishes. All the genera of fishes 
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known till then are arranged in their respective 
places in the author’s scheme of classification 
of hshes. Subsequent to Jordan’s classificatioii 
four more systems of classifications have been 
added, namely those of Regan (1929), Berg 
(1948), Grasse’ (1955) and Romer (1959). 
Additions to the knowledge of the anatomy and 
evolution of fishes have necessitated many sub- 
sequent changes. Despite all these modifica- 
tions, Jordan’s scheme of classification is 
widely follow^ed for- arranging large collections 
of fishes in a suitable manner. An index which 
was originally compiled for this purpose by the 
Smithsonian Institution was suitably altered for 
the needs of this book by Hugh M. Smith and 
Leonard P. Schultz. 

C. T. Samuel. 


Pathology o£ Domestic Animals (Vols. 1 and 2). 

By K. V. F. Jubb and P. C. Kennedy. (Aca- 
demic Press, New York-3), 1963. Pp. xiii -f- 

477 ; XV -f 613. Price $ 18.00 ; $ 24.00. 

The two volumes of the book contain detailed 
and comprehensive information on the pathology 
of domestic animals, though the subject-matter 
has been arranged in a way different from the 
conventional procedure followed by authors of 
text-books in Pathology. General Pathology has 
not been dealt with in detail as the same is 
to be found in almost all the existing text-books 
of pathology, How^ever, general pathology has 
been discussed in relation to special or systemic 
pathology. Comprehensive information has been 
given on special and specific disease pathology 
and the entire subject-matter has been so con- 
veniently arranged that the reader* will get all 
the required information on a particular specific 
disease in one place under the organ system. 
This is very helpful to the student of pathology 
in understanding not only the already known 
diseases of domestic animals but also some new 
diseases of obscure nature. 

A broad search for a thorough understanding 
of several endemic and epidemic diseases in 
veterinary science has not been made as the 
veterlnars^ scientist is always engaged in 
quickly finding ways and means of tackling the 
immediate problem of prevention and control 
of the disease. The ultimate object of all study 
of diseases is to provide a fair knowledge of 
the disease which w”:!! help in preventing it 
immediately. The authors have kept this point 
in view and have succeeded considerably in 
achieving this aim. In my opinion it is a 
valuable contribution on Animal Pathology, and 
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should prove useful as a guide and leferenee 
for students of research in diseases of donuistic 
animals, particularly in the field of bacteriology, 
virology, parasitology, and oncology. 

The authors have taken great pains to illustt'ule 
most of the pathological lesions described in 
this book with very good photographs and photo- 
micrographs which will help the reader in a 
quick understanding of the subject. 

S YE D M O HI Y U I ) O !•: E N . 

Books Received 

Economic Mineral Devosits of India. By S. K. 
Borooah. (Sewali Prakash Bhawan, Nowgong, 
Assam), 1964. Pp. ix 202. Price R.'s. H). 

Fish Catching Methods of the World. By A. W. 
Brandt. (Fishing News Ltd., Luggale Huus(\ 
no, Fleet Street, London E.C. 4), 1[M>4. 
Pp. xxiv -f 191. Price $ 8.50. 

The Development of Weak Interaction. 'Plioorg. 
Edited by P. K. Kabir. (Gordon and Bri^ach, 
150 Fifth Avenue, New York-11), 1904. 

Pp. XXV + 286. Price $ 4.95. 

Nuclear Orientation. Edited by M. 1C. Rose*. 
(Gordon and Breach, New York-11), 1904. 

Pp. xiv -1- 321. Price $ 4.95. 

Mechanical and Electrical Vibrations. By d. H. 
Barker. (Methuen and Co., London, K.C. 4B 
1964. Pp. vi -H 221. Price 21 sh. 

A Course of Mathematics for Enginpern and 
Scientists (Vol. 4). Edited by C. Phinipton 
and B. H. Chirgwin. (Pergamon Prt'ss, 
Headington Hill Hall, Oxford), 1964. Pp. viii [ 
353. Price 35 sh. 

The Periodic Table. By D. G. Cooper. (IRitUo'- 
worth and Co., London, W.C. 2), 1964. 

Pp. x-hllO. Price 10/6 d. 

The Nuclear Reactor. By A. Salmon. (Methuen 
and Co., London, E.C. 4), 1964. Pp. 144. Pvi<\ 
16 sh. 

Elements of Modern Pure Geometry. By M. S. K, 
Anjaneyulu, (Asia Publishing House, 
Bombay-1), 1964. Pp. x -j- 167. Price Rs. 10. 
Somapsyche — An Integrated Biological Approach 
Towards the Understanding of Ma7i/s Body 
and Mind. (The University of Patna, Patnu, 
Bihar), 1962. Pp. 133. Price Rs. 12, 

The Role of Science in the Development of 
Natural Resources with Particular Referenc'e 
to Pakistan, Iran and Turkey. (Pergamon 
Pi’ess, Headington Hill Hall, Oxford) , 1964 
Pp. xix -I- 454. Price 50 sh. 

High Energy Interactions — Internatioiial Con- 
ference on Cosmic Rays Proceedings (Vol. 5). 
(Tata Institute of Fundamental Reseaich, 
Colaba, Bombay-5), Pp. 595. Price Rs. 30-00. 
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SCIENCE NOTES AND NEWS 


Award of Research Degrees 

The M.S. University of Baroda has awarded 
the Ph.D. degree in Physics to Shri A. P. Bala- 
subramanian for his thesis entitled “Optical 
Studios on Metal Crystals— < (Zinc and Anti- 
mony)’’. 

Osmania University has awarded the Ph.D. 
degree in Mathematics to Shri U. Agastaya 
Sastry foi- his thesis entitled “Problems on 
Torsion and Flexure of Prismatic Bars, Thermal 
Stresses and Forced Laminar Convection in 
Tubes”. 

Science Progress 

As mentioned by us when we reviewed the 
January 1964 issue (see Curr. Sci., May 5) this 
popular quarterly scientific journal has com- 
menced appearing in an improved format and 
print, with article contents, written by specialists 
in the field, on border- subjects of common 
interest to workers in different disciplines. The 
July 1964 issue contains the following review 
articles : Haemoglobin by E. R. Huehns ; Photo- 
synthesis by C. P. Whittingham; Some new 
ways of looking at cosmic rays by G. W. 
Hutchinson ; Energy flow and population metabo- 
ancient and modern by Clifford J. Hart, 
lism by F. B. O’Connor and Photophones — 
The topics selected for Recent Advances are : 
(Astronomy) Quasi-stellar radio sources, 
(Organic Chemistry) Penicillin Chemistry, 
(Geology) Stratigraphical Classification, (Zoo- 
logy) The ancestry of the tetrapods, and 
(Botany) Aspects of the chemistry and inheri- 
tance of mitochondria. 

Occurrence of Pestalotiopsis glandicola (Cast.) 
Steyaert in India 

Shri S. N. Bhargava, Botany Department, 
University of Allahabad, Allahabad, writes as 
follows : 

Recently, in a note published in Current 
Science (1964, 33, 411) Rama Rao has claimed 
that this was the first record of Pestalotiopsis 
glandicola from India. 

The occurrence of P. glandicola in India was 
recorded for the first time by Tandon and 
Bhargava [Physiological studies of P. glandi- 
cola (Cast) Steyaert, Bull Bot Soc., University 
of Saugar, 1961, 13, 13-21] who isolated tliis 
fungus from diseased leaves of Thea sinensis L. 
Later on Agarwal [Fungi Causing Plant Diseases 
at Jabalpur (M.P.), Proc^ 49th Ind. Sci Cong., 


Part III, Abstracts, 1962, 240] also reported 
P. glandicola causing leaf spot disease of Gassia 
tora L. at Jabalpur (M.P.). 

Sugars and Amino-Acids in the Die-Back 
Affected Nagpur Oranges (Citrus reticulata 
Blanco). 

D. Suryanaiayana, R. Upadhyay and B. L. 
Chona, Division of Mycology and Plant Patho- 
logy, I.A.R.I., New Delhi, write : 

Recently the authors made a comparative 
study of carbohydrate and amino-acid status in 
the die-back- affected and healthy twigs of 
Nagpur santra (Citrus reticulata Blanco) by 
ascending paper chromatographic technique. 

Comparison was made for 10 amino-acids, 
viz.. Aspartic acid, Alanine, Glutamic acid, 
Valine, Proline, Tyrosine, Phenylalanine, Norva- 
line, Leucine and an unknown amino-acid. It 
was found that in the diseased material 
Aspartic acid, Alanine, Glutamic acid are in 
lesser quantity whereas Phenylalanine is totally 
absent. Comparison was also made for tbjree 
sugars met with in the experimental material, 
i.e., Sucrose, Galactose and Fructose and no 
difference in the diseased and healthy material 
could be found so far as the sugars are 
concerned. 

Synthesis of Fluorinated Boron Hydride 
National Bureau of Standards, U.S., has 
announced the successful synthesis of difiuoro- 
borane (HBF^) . Difluoroborane was discovered 
during investigations of boron derivatives. The 
chemistry of boron hydrides has been a subject 
of interest in r-ecent times firstly because of 
their usefulness as reducing agents, and secondly 
because of their potential use as chemical fuels 
or fuel additives. 

There are two distinct methods for synthesiz- 
ing difluoroborane. The most direct approach 
is pyrolysis of diborane at 100° C., in the 
presence of boron trifluoride. Much diborane 
is destroyed in this process, but some inter- 
change of fluorine and hydrogen atoms also 
occurs, leading to the formation of HBFo. The 
other, more useful synthetic procedure, is the 
reaction of boron trifluoride with dimethoxy- 
borane, HEfOCHglo. The reaction is rapid, 
even at OL Studies of this system using isotopi- 
cally labelled starting materials reveal that the 
reaction is complex, involving rapid exchanges 
of all groups bonded to borori atoms, 
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Difiuoroborane, a gas at room temperatur'e, 
boils at about -100° C. Because it is sensitive 
to traces of air- and moisture, high-vacuurn 
techniques are required for its preparation and 
study. The compound was characterized as 
monomeric HBFo on the basis of molecular 
weight, infrared data, and chemical reactions. 
The structure has been confirmed by low-tem- 
perature high-resolution nuclear magnetic 
resonance studies. Its chemical properties 
include reactions with Lewis bases such as 
amines and ethers. Addition of the B-H linkage 
across olefinic double bonds results in formation 
of saturated organoboron difluorides. — (Jour. 
Frank. Inst., 1964, 277, 509.) 

Progress in DNA Synthesis 

Deoxyribonucleic acid (DNA) is the molecule 
that carries genetic information of living organ- 
isms. As found in the living cell, the DNA 
molecule contains thousands or tens of thousands 
of the four different subunits called bases : 
adenine (A), thymine (T), guanine (G), and 
cytosine (C) . The sequence of these bases 
provides the genetic code the cell uses in manu- 
facturing proteins. 

At the University of Wisconsin H. G. Khorana 
and his colleagues have been working at the 
problem of synthesis of DNA chains for the 
last ten years. Their progress to date was 
reported recently at the April meeting of the 
Federation of American Societies for Experi- 
mental Biology. In one method short DNA 
chains are built up directly coupling one base 
to another. The bases are actually in the form 
of nucleotides, structures in which a base has 
been linked to a sugar molecule and a 
phosphate group. Using this stepwise method 
they have synthesized DNA molecules 9 to 12 
bases long. The practical limit for this method 
appears to be 20 bases. In an alternative 
method performed base doublets (for example 
TC, TG and AC) have been coupled into 
sequences containing six doublets. The 
extension by this method to triplets is under 
study. 

To ci'eate still longer DNA molecules of 
known sequence it has been found necessary 
to use a biological catalyst,, namely, the enzyme 
DNA polymerase. With its help a synthetic 
chain containing six doublets was used to make 
a chain of doublets thousands of pairs long. 
In this case the original doublet was AT whereas 
the much longer* molecule contained strings of 


the complementary doublet TA. Efforts to use 
these synthetic DNA chains in biologically 
active systems to produce synthetic proteins are 
still in an early stage but appear promising. — 
(Sdi. Amer., June 1964.) 

Characteristics of Neutron Stars as Sources of 

Celestial X-Rays 

The recent discovery of galactic X-rays, 
which was quite unexpected from our* present 
understanding of physical processes in astro- 
nomical objects, has induced a variety of 
theoretical investigations. Among various 
mechanisms so far proposed to explain the X-ray 
sources, the neutron-star hypothesis suggested 
by several authors seems to present a reason- 
able combination of the radiative power, the 
distance, the life and the frequency of occurrence 
of the X-ray sources although the existence of 
neutron stars is still open to question. 

A neutron star is expected to appear after a 
supernova explosion occurs. Typical character- 
istics may be described. as follows : The radius 
is about 10 km.; the mass is about one solar 
mass, the density being about 10"^^ g./c.c. ; the 
surface temperature may be originally lO'^® K. 
and cools down with a half-life of about a 
thousand years. This star, which radiates mostly 
in the X-ray region, can be a strong source of 
X-rays, if it is at a distance, of the order of a 
thousand light-years. This distance, considering 
that the life of the neutron star is about a 
thousand years, is compatible with occurrence 
frequency of super-novae in the galaxy. Indeed, 
an X-ray source was reported by Friedman the 
direction of which agrees well with the Crab 
Nebula, which is a remnant of the supernova 
of A.D. 1054.— (Nature, 1964, 202, 1321.) 

The Exhibition of Instruments 

The All-India Instrument Manufacturers and 
Dealers Association through its Bombay Regional 
Centre has organised an Exhibition of Instru- 
ments in the Jehangir Art Gallery, Bombay- 1, 
from the 3rd to 6th September* 1964. Nearly 30 
leading scientific instrument manufacturers and 
dealers in the country would be participating 
in this exhibition. 

The Exhibitors would be displaying a wide 
variety of instruments from simple laboratory 
equipment to sophisticated electrmic instruments. 
A section of the exhibition place is reserved for 
Ancillary Industries wherein Components and 
Accessories and allied requirements of the 
Instrument Industry would be displayed. 
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PHYSIOLOGY OF MOLLUSCA 


|y| ALACOLOGISTS the world over wih warmly 
welcome the enterprise of the Academic 
Press in undertaking the publication of a treatise 
in two volumes dealing with the physiology of 
mollusca on a comprehensive basis. Volume 1 
was published in April of this year'-‘= and. 
Volume II will appear in due course. The aim 
of the work is to present a full and critical 
survey of the voluminous literature of the sub- 
ject, but in an atti active fashion. Physiology 
has been interpreted very broadly in the plan- 
ning of the volumes. In addition to the sub- 
divisions usually found in physiological lite- 
rature, chapters are included dealing with the 
physiological aspects of development (although 
not with classic embryology), also with ecology 
in the sea, in freshwaters, and on land, and 
with behaviour and learning in those most highly 
evolved molluscs, the Cephalopoda. 

The Mollusca constitute a phylum of unusual 
intei'est. Built on a relatively simple ground 
plan, they display a range of adaptive radiation 
unparalleled outside the Arthropoda and the 
Choi'data. The success of the Mollusca has been 
due to the efficiency of their various, and often 
characteristic, organ systems and it is with this 
success that these volumes are primarily con- 
cerned. So great are the structural and func- 
tional divergences within the phylum that 
workers on the Gastropoda, on the Bivalvia, 
and on the smaller molluscan classes may not 
be conversant with the investigations of those 
who study the more highly organized Cephalo- 
poda, and the converse may also be true. In 
the present volume all groups of malacologists 
would find common meeting grounds, 

Physiology must be firmly based on structure 
and systematic^. As a consequence, the first 
chapter of the book is devoted to the classifica- 
tion and structure of the mollusca. The sub- 
sequent chapters of the volume have the follow- 
ing titles : Physiological Aspects of the Ecology 
of Intertidal Molluscs ; Physiological Aspects of 
Ecology in Nonmarine Molluscs ; Reprociuction ; 
Development ; The Culture of Marine Bivalve 
Larvae ; Growth ; Shell Formation and Regenera- 
tion ; Osmotic and Ionic Regulation ; Muscle and 


* Phy s' ology of Mollusca^ Volume I, Edited by Karl M. 
Wilbur and C. M. Yonge (Academic Press, Inc., Ill, 
Fifth Avenue, New York 3), 1964. Pp. xiii + 473. Price 
% 16.00. 


Neuromuscular Physiology ; Special Effectors ; 
Luminous Organs, Chromatophores, Pigments, 
and Poison Glands ; Locomotion ; The Buoyance 
of Marine Molluscs. For Volume II, we are 
promised chapters on the following topics : 
Feeding; Digestion; Feeding and Digestion in 
Cephalopods ; Pigmentation of Molluscs ; Respi- 
ration ; Metabolism ; Carbohydrates and Lipids ; 
Metabolism : Nitrogen Compounds ; Heat, Circu- 
lation, and Blood Cells ; Excretion ; Physiology 
of the Nervous System ; Sense-Organs (less 
Cephalopods) ; Sense-Organs of Cephalopods. 

The extensive scientific coverage and the vast 
variety of molluscan forms would together have 
resulted in a volume of immense size, had not 
the editor's wisely restricted themselves in an 
appropriate fashion. They decided to lay aside 
the historical approach and to emphasize instead 
the developments and experimentations^of x'ecent 
years. This has resulted in increasing the 
interest of the volume to those actively working 
in the field and also made it more attractive 
to the general reader*. 

The nature and scope of the work made it 
inevitable that its production needed the co- 
opei'ation of numerous specialists for presenting 
an authoritative account of the state of know- 
ledge in their respective fields. The list of 
contributors to the first volume includes twelve 
specialists besides the two editors. It is note- 
worthy that ten out of these fourteen contri- 
butor's hail from Great Britain, two others being 
from the United States, one from New Zealand 
and one from the Netherlands. The need for 
the co-operation of specialists is obvious on a 
glance at the extensive list of references to be 
found at the end of each chapter. All that 
literature needed to be assimilated and its out- 
come presented in an intelligible and attractive 
form for the benefit of the reader. 

It would be appropriate here to mention the 
importance which a study of the mollusca 
possesses considered even from the standpoint 
of pi'actical economics. The subject of pearl 
oysters and arising out of it the develop- 
ment of the so-called culture-pearl industry 
in Japan and elsewhere naturally comes 
to mind. Numerous marine bivalves as 
for example, Ostrea edulis, possess a food value 
and hence have been cultured upwards from the 
larval stage. The Octopus is well known as a 
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marine food-product. The shells of mollusca 
are much sought after by reason of their beauty 
of form or colour or on account of the attrac- 
tive properties of the material of which they 
consist. Even when lacking in such properties, 
they are useful when burnt as a source of pure 
lime. 

Apart, however, from all considerations of 
economics, the mollusca are of fundamental 
importance in biological studies. They represent 
one of the oldest forms of life on the earth. 
The number of varieties of land, freshwater, and 
marine molluscs is almost incredibly large. 
Indeed more than a hundred thousand species 
are known to science. They range in size from 
microscopic specimens up to huge clams weigh- 
ing half a ton and big enough to be used as a 
bath-tub. The variety of form and colour 
offered by molluscan shells is unsurpassed by 
any branch of biological life, so much so that 
the study of the subject becomes an adventure 
in itself. The molluscs inhabit not only the 
oceanic waters, but also live in lakes, rivers and 


r Current 
I Science 

ponds, where there are thousands of speciraens 
only less interesting than the marine species. 
There are also air-breathing shells of many 
kinds which live on the land, in trees and 
bushes, on the ground in your garden, in shoit 
under a wide range of conditions. A brief 
survey of the varieties found in any locality, 
whether on the seashore or on land, will open 
the eyes with wonder at the extent of this form 
of life. The interested observer, wherever he 
• may dwell, will find in his neighbourhood a 
sufficient variety of forms of shell life to make 
their study a source of real enjoyment. 

It follows from all that has been stated that 
the studies of molluscan physiology embodied, 
in the volume under review would be of intcrc^^Jt 
to a wide circle of readers. The attractiveness 
of the volume is enhanced by choice illustra- 
tions which find a place in its pages and by the 
technical excellence of the printing. Its readers 
will look forward eagerly to the appearance of 
the second volume. 

C. V. K. 
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THE REDDENING CAUSED BY DUST GRAINS IN A STELLAR CLUSTER 

I. P. WILLIAMS 

Mathematics Department ^ Reading University 


1. Introduction 

TF a solid body intersects a ray of light, In 

general, this ray will either be absorbed or 
scattered. However; if the wavelength of the 
light concerned is comparable to the diameter 
of the body, some light can continue past the 
body. As a result interstellar dust grains absorb 
more light from the blue end of the spectrum 
than from the red. This effect is usually called 
interstellar reddening. 

By using three-colour photometry (the TJBV 
system) it is possible to estimate the amount 
of reddening due to material between a steliar 
cluster and the observer, this being the same 
for all the stars in the cluster. If, however, 
there is also some reddening due to dust grains 
in the cluster itself, this will vary from star 
to star, resulting in irregular* reddening. Two 
problems of interest in this context are : 

(1) Many observational astronomers have 
observed stellar clusters in which the reddening 
appears to vary irregularly from star to star. Is 
it possible to produce very irregular reddening 
in a stellar cluster without requiring a pheno- 
menafiy large mass of interstellar material ? 


(2) It is generally believed that most stellar' 
clusters contain a few solar masses of material 
in the form of dust gi'ains and gas clouds. On 
the other hand, very irregular reddening is not 
a common occurrence. Can the above amount 
of material be present in a cluster in such, a 
form as not to produce irregular reddening of 
necessity ? 

In § 2 we define a convenient parameter for 
measuring the reddening produced. This is 
used in § 3 to determine whether irregular 
reddening can be produced using a reasonable 
amount of material, while in § 4 we show 
that several solar masses of interstellar material 
can be present without of necessity producing 
irregular reddening. In § 5 we give an example 
ot the reddening effects produced by a cloud 
system, without suggesting that this relates to 
any particular cluster. 


^COEFFICIENT 

Reddening is caused by the intersection of ; 
ig ray by an interstellar grain. A convenien 
measure for the reddening is thus the average 
number of such grains per light ray. The 
number along a length I of a ray is the numbei 
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of grains whose centres be inside a cylinder- of 
radius ^ (the grain radius) and length I, or 
Tra'Ml where n is the mean number density of 
the grains. Denote this number by A, and for 
convenience call it the reddening coefficient, so 
we have 

A = TTcr^nl. (1) 

Values of A near unity will denote appreciable 
reddening while A close to zero denotes little 
reddening. 

3. The Mass Required for Appreciable 
Reddening 

In the first problem mentioned we require to 
show that irregular reddening can be caused 
by interstellar' grains in reasonable numbers. 
Consider a uniform distribution of grains in. the 
cluster, then the reddening coefficient for any 
star is given by A = I being the depth 

to which the star is immersed in the cluster. 
Thus provided A becomes near' unity for the 
maximum value of I, namely, where R^ is. 
the cluster radius, a great variation in the 
reddening can occur as I varies from 0 to 2R^, 
We thus require 

1 = 2'n’<T“R,.n 

When n satisfies the above irregular reddening 
is caused. We now have to deduce what mass 
the required value of n implies. 

The total mass of grains in the cluster is 

4 3 2 R„-m 

-7rR/mn = ~ , 


m being the average mass of a grain. If the 
grains form a propoi'tion m by weight of the 
interstellar material, then the total mass present 
is 

at a density of 

^ . (4) 

2TrR^CTV * 

Let us now introduce numerical values. 
Allen^ gives the following : 

Mass of grain = mz= gm. 

Radius of grain = o- = 3 X 10'^ cm. 
Pr'oportion of grain to dust =/^= 10*2. 
Average cluster radius = R 1 parsec. 

Substitution into equations (3) and (4) gives a 
mass of 6-7 X 10^^ gm. at a mean density of 


6 X 10-2 gm./c.c. These are both values that 
can exist in a cluster and we have thus shown 
that it is possible to produce ir-regular reddening 
without requiring an unreasonably large amount 
of material. 

4. Mass Allowed before Causing Appreciable 
Reddening 

Clearly if the grains were -to be distributed 
as in § 3 the reddening would not be appre- 
ciable only if A were to become small through- 
out, thus requiring a reduction by a factor 102 
at least in n and hence in the mass, giving us 
6*7 X 10*^2 gm. While this is a considerable 
amount it is not of the order of several solar 
masses mentioned earlier. We can thus only 
have the additional mass requir-ed in regions of 
higher density, regions that do not on average 
cause any reddening. Clearly this can only be 
so if the regions are so small as to make the 
probability of them obscuring a star very small. 
For mathematical simplicity we shall assume 
that all the regions have the same radius R and 
density p, there being N of them. Let there be 
B stars distributed uniformly through the cluster. 

If a ray of light has length $, then there will 
on average be (3N/47rR'^) .TTRi^s intersections by 
these high density regions. Take the centre of 
the cluster as origin of a. rectangular set of axes, 
with the x-axis towards the observer. All parts 
of a ring with radius between y and y-{- dy 
with thickness dx will have s = 2 

and will contain (3B/47rR^^ 3) .27rydydr stars (or 
sources of light rays). 

The number of light rays intersected will thus 
be 

and so the total number of stars reddened will 
be on average 


9NR“B 

8R> 


j ydy J {\/Ri‘^~y- - x} i 


_ 3NBR2 ... 

4R/ * ^ ^ 

If no stars are to be reddened, then on average 
this number must be less than unity, or 
3NBR3 < 4R^2. 

An average stellar cluster contains about 300 
stars, thus we require 

NR2 < 4 X 1034. (6) 

The total mass in grain and gas form is 
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and combining this with (6) gives us a 
maximum value for the mass when N r- 1 and 
R 2 X lO^'^ cm., thus giving a. mass of 3*35 X 
Hence if the density of the region is 
about 3 X 10"^ gm./c.c. then several solar masses 
of material can be present in dust and gas form. 
The value for the density is reasonable and thus 
we conclude that the required mass can be 
present without causing appreciable reddening. 

5. Reddening Caused by a System of Clouds 

In the above paragraphs we have considered 
very simple mathematical models, using only 
clouds with one given radius. In this section we 
shall consider a system of clouds, again with a 
constant density, but with the cloud radii vary- 
ing such that the number of clouds N(r) with 
radii between r and r -j- dr is given by 

N (r) = ^ exp , 


The reddening produced by the above distribu- 
tion would be irregular as it depends on the 
cloud radii and these vary through the cluster. 
Given physical values for the parameters we 
can calculate the number of stars reddened to 
any given degree. It is of more interest to find 
the total number of stars reddened to some 
extent. This in view of (5) would be 

CO 

'4R,2 4r7' ' ^ ^ 

0 

M is several solar masses and for definiteness 
we shall take it to be lO-^-^ gm. (5 solar masses) . 
Using equations (7) and (8) we have calculated 
the total number of stars reddened, T, and the 
number of clouds in the system, N, assuming 
various densities and mean radii. The results 
are given in Table I. Clearly if T > 300 or 
N < 1 then the values have no meaning and 
tabulation has thus ceased. 


Table I 



R (cm.) 

10’-'= 

2x10=“ 

4X10'“ 

6x10'“ 

SX10'“ 

o 

1—1 

2X10" 

gm./c.c. 


N 

4X10‘^ 

5X103 

625 

180 

78 

40 

5 


T 

200 

100 

50 

33 

25 

20 

10 

p=5x 10-21 

R (cm.) 

2xl0'^s 

4 X 10^^’ 

6x101“ 

8xl0'“ 

lO^' 

2x10" 

4X10" 

gm./c.c. 


N 

10^ 

1*25x103 

560 

156 

SO 

10 

1*25 


T 

200 

100 

66 

50 

40 

20 

10 

P = 10'21 

R (cm.) 

4X10“> 

6x101“ 

8X10*“ 

10^7 

2x10" 

4X 10^’’ 

6x10" 

gm /c.c. 


N 

C-25xl0'^ 

1*8x103 

783 

400 

50 

6*25 

1-8 


T 

500 

333 

250 

200 

100 

50 

33 


IST being the total number of clouds and R their 
mean radius, thus 

oo 

N = J N (r) dr 

0 

and 

oo 

N.R = J* rN (r) dr. 

0 

If the total mass of interstellar material present 
is M then we have 

oo 

J I ijr/srSN (r) dr = 8 it/>NR^. ( 7 ) 

0 


Table I shows that on using reasonable values 
for p and R an appreciable number of stars can 
be reddened to some extent. 

6. CONICLUSIONS 

By means of simple mathematical models we 
have shown that it is possible to produce very 
irregular reddening without requiring an 
excessive amount of interstellar material. It has 
also been shown that several solar masses of 
interstellar material in a cluster need not imply 
irregular reddening. 

Finally, an example has been given using a 
slightly more complex system of interstellar 
clouds, and the number of stars reddened has 
been calculated. 


1. Allen, C. W*, Asirop/iysical Q.:mntities^ Athlone, 
1955. 
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ON THE OCCURRENCE OF ORYZA SPECIES IN SOUTH-WESTERN INDIA 

AND ITS SIGNIFICANCE 

N. R. NAIR, N. M. NAYAR and P. C. SAHADEVAN- 
Department of Agriculture, Kerala State 


TN his classification of the genus Oryza, 
Chatterjee* recognized 23 species in?luding the 
2 cultivated species, O. sativa and O. glaherrima. 
Later, 4 more species have been described.-'-'* 
Chatterjee (loc. cit.) had recorded 5 species 
as occurring in India. They are O. sativa, 
O. sativa var. fatua, O. officinalis, O. coarctaia 
and O. granulata. Since then, Ramiah and 
Ghose,<* and Sampath and Rao^ recognized the 
perennial, floating wild rices occurring in 
Orissa as a form of O. perennis. Of the 4 species 
enumerated subsequent to Chatterjee’s classifi- 
cation, 2 were from India. They are O. malam- 
puzhensis and O. jeyporensis. Very little is, 
however, known about the latter species. Thus, 
out of 27 species in the genus Oryza, as many 
as 7 have been recorded to occur in India. 
However, the I'ange of distribution in India of 
each has not been determined so far. 

In South-Western India, in the area primarily 
covered by Kerala State, the occurrence of 4 
species has been recorded so far. They are 
O. granulata,^ O. coarctata,-^ O. lyialampuzhensis,^ 
and the cultivated species, O. sativa. The 
National Herbarium, Sibpore, has specimens of 
O. officinalis collected from South Canara and 
Courtallam.^<* Wild rices known as ‘vari’ occur 
extensively in this region, most commonly as a 
noxious weed in paddy lands. They have 
generally been considered as O. sativa var. 
fatua. But recent studies made by the authors 
have shown that they are a highly heterogeneous 
complex group and are similar to the wild rices 
of Orissa and neighbouring areas studied at the 
Central Rice Research Institute, Cuttack.’ i’’- 
This group was found to include a perennial, 
floating type of wild rice described below, that 
corresponds to the form variously named as 
O. perennis vai*. balunga^^’^- and as O. baluncja^’^ 
(O. perennis subsp. balunga as adopted by the 
recent Symposium on Rice Genetics and Cyto- 
genetics).’-’ This is the first record of its occur- 
rence from this region. 

This species, O. perennis subsp. balunga, 
occurs mainly in ponds, disused channels, 
wayside ditches, marshy lands, etc., and is 
perennial in habit. It does not usually occur 


* Presently, Assistant Rice Research Officer, Rice Re- 
search Station, Moncompu, Kerala State; Cytogeneticist, 
Central Potato Research Institute, Simla; and Joint 
Director of Agriculture, Trivandrum, respective!/. 


as weeds in paddy lands. Depending on the 
habitat and ecological conditions it may assume 
various forms. Under typically aquatic condi- 
tions, it develops a floating habit with long, 
many-branched stems having roots and axillary 
branches, at the nodes (Fig. 1) and under 





Fig. l. A young plant of 0. perenms subsp. baUmga, 
Note the long branched stems with roots and branches 
from the nodes. 

mesophytic conditions it develops an open, 
prostrate, or often, rosette habit. It propagates 
equally well by seeds and by bits of stems of 
older plants. The leaves are long and narrow, 
the auricle curved and hairy, and the ligule 
elongated, acute and split. The panicle is open 
with 4 to 8 branches and has 25 to 75 spikelets 
(Fig. 2). The spikelet is narrow, 6 to 8 mm. 
long with slender awns 20 to 65 mm. long. The 
spikelets are easily shed at maturity. The 
anthers are deep yellow when ripe and charac- 
teristically fill more than two-thirds of ihe 
glumes. The plants flower almost throughout 
the year with most of the flowering occurring 
between September and November. The mature 
spikelet is black or smoky in colour and the 
pericarp a dull red. A number of plant parts 
may show anthocyanin pigmentation, but its 
intensity and distribution vary widely. In a 
majority of plants, pigmentation is seen in leaf- 
sheath, leaf axil, leaf tip and margin, internode, 
stigma and awns. Very occasionally plants 
with fully pigmented leaves are also noticed, 
but sometimes this colour turns to green on 
maturity. * Pigmentation is also sometimes 
noticed in other plant parts as ligule, junctura, 
septum, glumes and lemma-palea. A herbarium 
sheet of the species from a specimen collected 
in February, has been deposited in the Central 
Nallons' Herbarium. Sibpore (No. 20,034) 
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This South Indian form of O. perennis is 
geiierallv similar morphologically to those occur - 
ring in Orissa and other parts of Eastern India, 
as seen fiom the description.” '- However t e 
ability of the former to produce flowers^ almost 
throughout the 5'ear is worthy of notice. I 
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considered to be the result of introgressive 
TySzation between the cultivated species 
O sativa and the wild species O. ^ 

has been established in the case of wild iicc. 
^curing in Orissa.”'”^ They correspond to 
O. satiua var. ^atua, following Chattcrjce .s clas- 



HG. 2. A pauicle of 0, pereums subsp. balunga. 


signifies that it differs from the East Indian 
form in its pho:operiod sensitivity. The peak 
flowering period of the latter is October to 
December and stray flowers may be observed 
until March.^^ This characteristic of the Soutii 
Indian form is evidently an evolutionary adapta- 
tion brought about by the near-tropical condi- 
tions prevailing in its area of distribution and 
the consequent absence of any appreciable dif- 
ference in daylengths from month to month in 
this region. Sampath^-' has recently pointed out 
that the species O. perennis may have differ- 
entiated into subspecies in different regions. 

In addition to the type of O. perennis described 
above, the wild rices of this region were also 
found to include a highly complex Hnd variable 
group of plants (Fig. 3). They are always 
annuals and occur typically as weeds in paddy 
fields, always sympat-'ically with the cultivated 
species, O. sativa. They show considerable varia- 
tion in ail their morphological charac.ers, and are 
mostly heterozygous, exhibiting varying amounts 
cf semisterility. Heterozygosity and semisterility 
are characteristics of a hybrid origin. These 
“Spontanea” forms of wild rices'- can also be 



Fig. 3. 0. sativa var. fatna {0- ru/ipogiW.). 


This wild rice is the most noxious of all rice 
weeds in this region, particularly in the virippn 
or kanni crop (April to August). They are 
hardly distinguished from the rice crop until 
af er they are in flower and at that stage they 
are very difficult to be removed from the fielcls-.. 
The spread and diversification of this rice weed 
can be attributed to natural crossing between 
O. rufipogon and cultivated ri-e. The entire 
complex of wild rice populations presents a con- 
tinuous range of variability but, as pointed out 
by Sampsth,’^’^ typical forms of the two species, 
O. perennis^ and O. rufipogon , can be differen- 
tiated by selecting the extreme classes or by 
taking into account a group of characters. 

In this region, it is possible to see, throughout 
the year, rice in various stages of culture grown 
under extremely varied conditions. It is also 
cultivated in areas which are 2 to 3 meters 
below mean sea-level and as well as in areas 
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which are over 1,100 meters above M.S.L. The 
soil in which the crop is, grown may be sandy, 
lateritic, loamy, heavy clayey or peaty. The 
periods of maturity of the varieties range from 
60 days to over 200 days. There a, re varieties 
which are adapted to typical upland conditions : 
to flooded or deep water conditions or to heav^^ 
acid soils. A few varieties are typically shade- 
loving. Two distinct characteristics of all the 
indigenous varieties are the coarse or bold grain 
and the red pericarp colour. These character- 
istics are well established and the people of this 
region show a definite preference for varieties 
with bold grain and red pericarp. This pre- 
ference is not found in other areas. 

The a,bove observations on the occurrence and 
characteristics of the wild and cultivated rices 
may provide some support to the theory that the 
peninsular India, and more particularly the area 
to the west of the Western Ghats, may well be the 
centre of origin of the genus Or^zd and probably 
one of the centres of origin of O. sativa. The 
latter theory was first proposed by DeCand'olle 
in his classic ‘The Origin of Cultivated Plants’ 
and this was later' supported by Watti« and, 
Ramiah and Ghose.^> Watt based his suggestion 
chiefly on philological evidences. Ramiah and 
Ghose supported it by pointing out the 
references on rice in some of the ancient 
Dravidian literature. 

This theory can be supported on the basis of 
the ‘differential phytogeographical method’ for 
determining the centre of origin as proposed by 
Vavilov, Cain,^-‘^ and Polunin.'*^ It has been 
pointed out earlier that within a comparatively 
restricted region, hemmed in between the 
Western Ghats and the Arabian Sea,, the occur- 
rence of as many as 5 wild species, out of the 
total of 25 wild species of the genus, had been 
recorded. Both the cultivated species O. sativa 
and its putative ancestor O. perennis (subsp. 
halunga) manifest themselves in considerable 
diversity in this region. Much of the area is 
mountainous and can be considered to have 
been inaccessible and isolated in ancient times. 
Presence of some endemic and genetically' 
dominant characters can also be pointed out. 
The best examples are the red pericarp colour 
and the bold grain, both of which are character- 
istic of all the indigenous varieties of the region. 
The same can also be said, but with less 
emphasis, about some of the other characters, 
such as presence of awn, and anthocyanin 
pigmentation, ripening black lemma-palea colour 
and some of the physiological features pointed 


out earlier. These are present in many of the 
local varieties. 

It is not, of course, possible to draw definite 
conclusions with the available evidences. More 
extensive genetical data and sufficient archaeo- 
logical evidence will be required for this. The 
present observations, however, point out to the 
need for a” detailed survey of the region for 
the collection and genetic evaluation of all the 
local varieties and types, similar to the one 
conducted in the Jeypore tract of Orissa, which 
has been suggested as a secondary centre of 
origin of rice.<5 Unlike in Jeypor'e where there 
has been no man’s interference and replacement 
with selected strains, rice has been subjected 
to much of human selection in the natural 
material in this region. Therefore a sui’^^ey 
may throw more light on the question of evolu- 
tion of varieties and it will also help in con- 
serving the rich germplasm resources of the 
region, which is now being gr'adually depleted 
consequent on the steady replacement of exist- 
ing local varieties with improved strains. 

The authors express their gratitude to Dr. K. 
Ramiah for kindly going through the manuscript 
and offering valuable comments. 
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lAA- AND COUMARIN-DEPENDENT REVERSION OF TKE CCC-INDUCSD 
RETARDATION OF GROWTH 

J. S. KNYPL 

Department of Plant Physiology, University of Lodz, (Lodz, ul Narutowicza 68), Poland 


2 ^ CHLOROETHYL trimethylammonium chlo- 
ride (CCC) affects seed germination,^ 
flowering^ and growth^^ of intact plants in a 
manner opposite to that of gibberellin. Generally 
speaking, CCC produces plants with markedly 
shortened internodes and petioles ; total leaf 
area of the treated plant may be increased.^ 
Gibberellic acid (GA) prevents or markedly 
reduces morphological^ and cytologicaF symp- 
toms of the retardant action. This compound 
inhibits also synthesis of GA in Fusarium 
moniliforme.^ However, on a basis of results 
of experiments carried out on plant sections it 
has recently been proposed that the “anti- 
gibberellinic’’ activity of CCC is due to lowering 
of a diffusible auxin level in the plant.^ In 
accordance with this suggestion is a finding^ 
that growth-retarding chemicals interact with 
GA in the lAA-oxidase system of cucumber. 
In contrast with this suggestion is a finding that 
neither GA nor- auxin were potent to reverse 
the retardant-induced inhibition of growth of 
the in vitro cultivated plant tissues.^ Moreover, 
GA in some instances enhanced the CCC- 
dependeht inhibitions.'^ *9 

CCC stimulated both growth of Lens culinaris 
root sectionsi<^ and rooting of Convolvulus 
sepium segments.^i The latter finding has 
been interpreted as pointing out the anti- 
gibberellinic character of the retardant. It will 
be seen from the data I’cported below that CCC 
did not affect the GA-stimulated growth of the 
first leaf of maize seedling sections, but it 
markedly affe:ted the auxin-dependent growth 
phenomena. 

Experiments were carried out on 7-9 cm, long 
etiolated sunflower (Helianthus annuus L., var, 
Pastewny) seedlings, according to a technique 
described previously .12 10 mm. hypoco'yl sec- 

tions, dissected out of a zone of maximal elonga- 
tion, i.e., about 5 mm. below the cotyledonary 
node, were floated on distilled water for 
2 hours, then washed with tap- water, blotted 
cn a filter-paper, divided into lots of 6 , rapidly 
weighed on a torsion balance and transferred 
into Pe tri-dishes (5*5 cm.) containing 10 ml. 
of solutions intended for the examination. The 
dishes were incubated under a mixed incandes- 
cent and fluorescent light^- at 26-27° C. After 
a suitable period of time the sections were 
■weighed again : Increment of fresh weight 


was taken as the measure of growth. Eacli tyr)e 
of test was repeated in 4 series ; each series 
contained 2-3 replicas. The results, according 
to F-tests, are significant at Pr=0*05. 



Fig. 1. Efftct of lAA, Coarnariii and GAj oa the 
CCC-induced retardadon of gro'wth of svinfiower hypocotyl 
sections. I = P~1AA, lxiO"^M:; 2 = Counrarin, 200 
p.p.m.; 3 = IAA Coumariii; 4 = lAA-hCCC ; 5--GA, 
lx 10”® M ; 6 = IAA + CCC + Couinarin; 7=-CCC 

+ Coumann ; 8 = Water ; 9 = CCC + GA ; 10 - CCC. 

8, 2x10 ® M. Final concentrations of the growth regu- 
lators in mixtures are the same as in the case of single 
solutions. S.E = standard error. 

As it can be seen from the data of Fig. 1, CCC 
( 8*2 X 10"3M.) markedly retards the longitudinal 
extension of sunflower hypbcotyl sections. The 
inhibition is only partially decreased by 
1 X lO'^M. GA 3 . On the contrary coumarin 
(200 p.p.m.) completely reverses the CCC-induced 
retardation : Growth rate of samples treated 
with the mixture (CCC -j- Coumarin) is identical 
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Table I 


Effect of CCC, GAg and lAA on growth of the first leaf and rooting of maize seedling section'^' 






Growth regulators added . ' ^ d ' 

. • 


Paiameter 

measured 

0 

Control 

GA 

lAA 

CCC 

GAd-IAA GA-PCCC 

IAA + 
CCC 

GA + IAA + 
CCC 

Mean length of the 
first leaf (mm. ) ± 
standard devia- 
tion 

8-6±0-4 

21-8±M 

7-9P0-4 

8*6±0-2 

21-5±1.1 20-6±0-S 

8-9±0-5 

21-0±1*3 

Average length of 
single root (mm.) 

8-24 

0 

8-54 

4-00 

0 0 

6>60 

0 

Average quantity 
of roots per sec- 
tion') 

l-2-}-0-2 

O-hO-l 

l-640*2 

M-fO-0 

O-fO-2 0 + 0*2 

1-4+0-3 

0 + 0‘2 


* Specific test for gibberellins^’* was used in the following modificaiion : 17 mm. sections, 12 mm. above and 
5 mm. below the node, were cut out of the 'etiolated maize [Zed mays L., bar Wir-42) seedlings in which the 
first leaf protruded a coleoptile sheath to 1-2 cm. Sections were floated on distilled water for 2 ho^rs, divided into 
groups of ten, and planted into small glasses (3,2 cm.) containing 10 ml. of a nutrient medium of the following 
composition: sucrose, 3%; 0*01 M citric acid sodium phosphate buffer, pH 5*2; agar,:l% ; and the growth 
regulators as indicated in Table I. Measurements were made after 40 hours of incubation at 26^ C. in the dark, 
in an atmosphere of about 90 % relative humidity. 

Concentrations : CCC, 8’2 x 10"^ M ; lAA, 1 X 10"** M ; GA3, 1 X 10“^ M. 
t Roots shorter than 0*7 mni. were noted after “ + 


with the growth rate of water treated sections- 
(Fig. 1, lines 7 and 8, respectively), Indolyl-3- 
acetic acid (lAA) is the most effective in this 
respect (Fig. 1, line 4). It is striking that the 
reversing potentialities of lAA and coumarin 
are not additive ; Growth rate of sections 
treated with the mixture of (lAA + CCC -f 
Coumarin) is slightly increased as compared 
to the growth rate of the (CCC + Coumarin) 
treated sections, but is markedly lowered as 
compared to that of the (lAA + CCC) treated 
ones (Fig. 1, lines 6, 7 and 4, respectively). 
Coumarin decreases also growth of the lAA- 
treated sections despite the fact that lAA 
initially enhances growth of the coumarin- 
treated samples. Thus, lAA- and coumarin- 
induced growth phenomena are different in 
nature, though partially similar as inferred from 
the fact that both are potent to reverse the 
CCC-induced retardation of growth. 

Since the data of Fig. 1 suggest that CCC does 
not act as “anti-gibber ellin”, a next series of 
analysis was conducted with the use ot GA- 
sensitive test.^*^ Data of Table I demonstrate that 
CCC does not specifically lower the GA-stimu- 
lated growth of the first leaf of maize seedling 
sections taken with the node and a pai't of 
mesocotyle. On the contrary, CCC to 50% 
decreases rooting and subsequent growth of 
roots in this test, i.e., it inhibits the auxin- 
stimulated processes.^ It can be concluded, 
therefore, that CCC specifically retards, or 
inhibits the auxin-mediated growth phenomena 


and it should not be regarded as “anti-gibbe- 
rellin”. 

Detailed results of experiments reported here 
and their full discussion will be presented 
elsewhere. 

CCC was kindly supplied by Dr. A. H. Halevy, 
National and University Institute of Agriculture, 
Rehovot (Israel) and GA,.^ by Mr. J. Roberts, 
Messrs. L. Light and Co., Ltd.,, Poyle Colnbrook 
(England), to whom my thanks are due. 
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MASS QUANTISATION OF ZERO-SPIN 
PARTICLES 

Stephens onI has shown that mass quantisation 
of zero-spin particles occurs due to signature 


change from — 2 of the metric 

ds^ = c“dt- — dx^ — dy^ — dz- (1) 

to +4 of the metric 

ds^ — c- dt“ + dx^ + dy^ - 4 - dz^ ( 2 ) 

by the following imaginary co-ordinate trans- 
formation 

X ix, y iy, z iz. (3) 

The field equation of a zero-spin particle whose 
underlying metric is (1) is 

where = m.c / % and V ^ is the Laplacian. The 
field equation whose underlying metric is (2) is 
clearly 

Equations (2) and (5) are invariant under 


orthogonal group of transformations whereas (1) 
and (4) are invariant under Lorentz tr'ansforma- 
tions. 

We suggest that instead of co-ordinate trans- 
formation (3), the following imaginary trans- 
formation 

X ix, y i'Jy z iZj t it (6) 

be considered which gives the field equation as 

7=) f = 0. (7) 

Considerations cf (4) and (7) lead to the same 
result as those if (4) and (5) are considered. 

(7) has its underlying metric as 

ds'^ = — c^dt- + dx^ + dy- -h (8) 

the signature of which is +2. 

Apart from giving the same result, the imagi- 
nary co-ordinate transformation (6) has the 
additional significance that the field equation 
as well as its underlying metric given by (7) and 

(8) respectively are invariant under Lorentz 
Transformation unlike the field equation and 
metric obtained by transformation (3) which are 
invariant under orthogonal group of transform a- 


iions. It is natural, therefore, to prefer trans- 
formations (6) which lead to a kind of space- 
time where the equations of special relativity 
still hold and thus the original and final space- 
time possess a marked similarity which is not 
so if transformations (3) are considered. 

Department of Metallurgy, S. V. Lele. 

Department of Physics, A. V. Lagu. 

Banaras Hindu University, 

Varanasi, India, June 9, 1964. 

1. Stephenson, G. , Nature^ 1964, 201, 5b9. 


DISSOCIATION CONSTANT OF 
LITHIUM ACETATE IN WATER 

The author, in his studies of ultrasonic absorp- 
tion in aqueous solutions of inorganic acetates, 
was interested in the ionic dissociation constants 
of the acetates in aqueous solutions. While 
these constants are available in literature for 
alkali-earth acetates,i the same are not known 
for the alkali acetates as they come under the 
category of strong electrolytes^ 

Davies^ has shown that some of the so-called 
strong electrolytes are incompletely dissociated 
at higher concentrations leading thereby to a 
finite dissociation constant. The author lias, 
made use of the method of Davies to test for 
complete or incomplete dissociation of alkali 
acetates in aqueous solutions. The conducti- 
vity data3 (18° C.) and the activity coefficient 
data^ (25° C.) required for the calculations are 
taken from standard sources. The coefficients 
of viscosity for these solutions are determined at 
18° C. by means of an Ostwald viscometer, 
is found that sodium and potassium acetates 
a e completely dissociated even at higher con- 
centrations. Calculation on lithium acetals, 
however, show that it is incompletely disso- 
ciated (Table I) leading to a finite dissociation 
constant of 3-3 at 18° C. which compares 

favourably well with that of 2*6 at 25° C. 
reported by Williams^ from his study of the 
conductivity of salt mixtures. 

Table I 

Aqueous solutions of lithium acetate (18° C.) 

M olar concc'ntr-.tion 0*1 0*2 0*5 0*7 

(mole/htre) 

D:;gree of dissociat on . . 0 • 982 0 • 968 0 • 925 0*892 

D ssodatioa constant 3*4 3*5 3*3 3*1 
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The author thanks Dr. C. W. Davies, Emeritus 
Professor at the University of Wales, for draw- 
ing the attention of the author* to the work of 
Dr. Williams. 

Department of Physics, M. Suryanarayana. 
University College of Science, 

Osmania University, 

Hyderabad-7, A.P., August 3, 1964. 
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N-SUBSTITUTED 1 , 4-DIHYDROQUINA- 
ZOLIN-4-ONES 

In view of the interesting muscle depressant and 
bronchodilatory properties reported^ for some 
1-substituted-l, 4-dihydroquinazolin-4-ones, the 
synthesis of the following N-substituted 1, 4-di- 
hydroquinazolin-4-ones was undertaken. 

The compounds listed in Table I were all 
prepared by the reaction of their corresponding 


CO 

/\/\ 


iN 


\/\/ 

N 


R 


Table I 


No. 


R 


m.p. in 
°C. 


lit. m.p. 


Nitrogen % 
Found Calc. 


I 

n 

HI 

IV 

V 

VI 

VH 

VIII 

IX 

X 

xt 

XII 


CcHr, 

CgHoCHo 
C 6 H 4 OCH 3 (4) 
C 0 H 4 OCH 3 ( 2 ) 
C 0 H 4 CH 3 (4) 
C0H4CH3 (2) 
CqH4C1(2) 
CcILiCl (3) 
C6H4CF3 (3) 
C0H4COOH (2) 
C6H3CH3C1(2,3: 
C6H3Cl2(2,5) 


182-84 

, , 

12*81 

12 

61 

193-95 

203-5 

11-56 

11 

87 

158-61 


10-83 

)1 

11 

171-72 


10-75 

11 

•11 

183-86 


11-54 

11 

•87 

164-CG 


12-11 

a 

•87 

167-69 


10-69 

10- 

•91 

165-67 


10-74 

10 

•91 

136-37 


9-84 

9 

•65 

186-87 


10-86 

10' 

•53 

204-06 


10-06 

10' 

•35 

161-62 


9-31 

9 

•62 


N-substituted anthranilic acids with 3-4 equi- 
valents of formamide in a sealed tube at 150-60® 
for four* hours or with 6-8 equivalents of 
fprmamide at atmospheric pressure ^t 170-80'* 


for five hours. The N-substituted anthranilic 
acids required for' the synthesis of the quinazo- 
linones wei’e all prepared by standard literature 
methods. The N-substituted- 1, 4-dihydro- 
quinazolin-4-ones were isolated in 20-40% 
yields as crystalline solids either from aqueous 
ethanol or from benzene-hexane. 

2, 2'-DicaThoxydiphenylamine . — o-Chloroben- 
zoic acid (31*3 g.; 0-2 mole), o-aminobenzoic 
acid (27-4 g.; 0-2 mole), copper dust (2g.) and 
sodium hydroxide (18 g.; 0-45 mole) were stirred 
and refluxed in amyl alcohol (150 ml.) for four 
hours. At the end of the reaction, a further 
quantity of sodium hydroxide (18 g.; 0*45 mole) 
in water (100 ml.) was added and the reaction 
product was steam distilled to remove amyl 
alcohol. The aqueous solution was then char*- 
coaled and filtered hot ; the filtrate on acidifi- 
cation to pH 5*5 with concentrated hydrochloric 
acid gave the title product. It was crystallised 
from aqueous dimethylformamide ; m.p. 301-02' 
(reported^ 295®). Found: N, 5*60; Calc, fo^ 
C14H11NO4 : N, 5-45%. 

1-o-CarboxyphenyUl , 4-dihydroquinazolin^4- 
one. — 2, 2'-dicarboxydiphenylamine (5*1 g.; 0*02 
mole) and formamide (7*2 g.; 0*16 mole) were 
heated together at 180® for five hours. The 
reaction pi'oduct was stripped of excess of 
formamide m vacuo. The residue was rendered! 
acidic with 4N hydrochloric acid and the productl 
was filtered and crystallised fi'om 50% acetic 
acid. It was recrystallised from aqueous etha- 
nol ; m.p. 186-87°; Found: N, 10*86; Calc, for 
CinHioNoO^i : N, 10*53%. 

l-Phenyl-l, 4-dihydro quinazolin--4’‘One. — ^N- 
phenyl- anthranilic acid (4*3 g.; 0*02 mole) and 
formamide (3*6 g.; 0*08 mole) were heated in 
a sealed pyrex tube at 150° for four hours. 
The product was boiled with sodium hydroxide 
solution (5% ; 50 ml.) and extracted with 
benzene. The benzene extract was concentrated 
to 10 ml. and diluted with hexane to obtain the 
title product. It was crystallised from benzene- 
hexane ; m.p. 182-84®. Found: N, 12*81; Calc, 
for Ci^HkjN.O : N, 12*61%. 

Scientific and Technical S. Somasekhara. 

Reseaich Division, G. M. Shah. 

Sarabhai Chemicals, S. L. Mukherjee. 

Baroda, July 29, 1964. 
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AMINO' ACIDS OF PELTIGERA CANIl^A 

Peltigera canina (Linn,) Willd., a large spread- 
ing foliose lichen, found in the temperate 
Himalayas is considered useful as a food and 
tonic, and in liver complaints. ^ It has been 
earlier reported- that this lichen contains as 
much as 21 % of protein with appreciable 
amounts of riboflavin and phosphorus. In con- 
tinuation of our earlier report on the amino-acids 
of some Indian lichens, 3 we now give briefly the 
results of our study of the amino-acids, both 
free and combined, present in Peltigera canina. 

The lichen from the Chamoli District in the 
Himalayan region was extracted for its amino- 
acids, free and combined, and the identification 
done by means of descending paper chromato- 
graphy in different solvent systems using What- 
man No. 1 filter-paper and ninhydrin for the 
development of the colour as reported earlier, 
except that 14% aqueous barium hydroxide was 
used for hydrolysis instead of 6 N NaOH. Semi- 
quantitative assessment of the concentration of 
the different amino-acids was also made from 
the visual scoring of the colour intensity of the 
spots developed side by side with known 
quantities of authentic amino-acids (Table I) . 


Table I 

Amino-acid composition of Peltigera canina 


SI.No. 

Amino-acid 

Free 

Combined 

1 

r.eucme* 

-f + 


2 

Isoleuclne* 

— 

+ + 

S 

Phenylalanine* 

-f- . 

+ 

4 

Tyrosine 

+ 

+ 

5 

Tryptophan* 

— 


6 

Alanine 


+ + + 

7 

Threonine* 

+ + 


8 

Serir.e 


+ + 

9 

Glycine 

+ + 

-F + + 

10 

Arginine 

“f 

+ 

11 

Lysine* 

— 

+ + -f 

12 

Valire* 

+ + 

+ + 

13 

Methionine* 


“T 


* Esseatial amino-adds. 

. . Free amino-adds : Each ( -f ) indicates about 3 mg. in 
lOO g. of the lichen. 

Combined amino- adds : Each ( + ) indicates about 100 
mg. in 100 g. of the lichen. 

It is interesting to note that Peltigera canina 
contains 9 free amino-acids of which 5 are 
essential, and the acid and alkali hydrolysates 
contain 4 more amino-acids of which 3 are 
essential (Table I). Thus, the food value of 
the lipheri and also its possible usefulness in 
liver complaints appear to be due to the high 
protein content and the essential amino-acids 


present, methionine having some special signifi- 
cance. 

We thank Prof. T. R. Seshadri for his kind 
interest in this work and the lichen sample, and 
the Principal, Medical College, Pondicherry, for 
encouragement. 

Dept, of Chemistry, S. Sankara Subramanian. 
Medical College, S. Ramakrishnan. 
Pondicherry- 1, May 22, 1964. 

1. The Wealth of India, Ra7a Materials, Council of 

Scientific and Industrial Research, New Delhi, 
1962, 6 , 89. 

2. Lai, B. M. and Rao, K. R., J. Sci. and Ivd. Res., 

1956, 15 C, 71. 

3. Ramakrishnan, S. and Subramanian, S. S., Indtan 

/. Chem. (in press). 


DETERMINATION OF MANDELIC ACID 
BY OXIDATION WITH CERIUM (IV) 
SULPHATE 

Benrath and RulandT first showed that «- 
hydroxy acids were oxidised by cerium. (IV) 
sulphate. Willard and Young- oxidised some 
of the ct-hydroxy acids to formic acid stage 
but their determinations have been worked out 
very recently. Sharma and Mehrotra-* have re- 
examined the conditions for the oxidation of 
various hydroxy compounds with cerium (IV) 
sulphate c.:id showed that these compounds can 
be completely converted to CO^ stage by reflux- 
ing with cerium (IV) sulphate in the presence 
of concentrated H 2 SO 4 . They suggested that 
complete oxidation of the above compounds 
provided satisfactory method for' their quantita- 
tive estimations. Recently Duke and Smith * also 
suggested a method by which some a-hydro.Ky 
acids can be estimated by cerium (IV) per- 
chlorate by the back titration method. In a mort' 
recent communication Sengupta and Adltya*"*^ 
assigned a new method for the quantitative esti- 
mation of pyruvic acid by oxidation with cerium 
(IV) perchlorate. But even now, no method Ivm 
been developed for the determination of manclelic 
acid based on its oxidation by cerium (IV) salts 
although the kinetics of the oxidation of maii- 
delic acid has been studied by Sengupta ct 
where the reaction has been represented 
stoicheiometrically by the equa.tion : 

CgH.CHOHCOOH-t- 2Ce(IV) QjH.,CHO 1 
COod-2H+-t- 2Ce(III). 

In this study, a new method for the estimation 
of mandelic acid has been suggested. 

Experimental 

Ceric ammonium sulphate was (G.R ; 
E. Merck’s product and the solution of the salt 
in HgSO^ wa§ directly prepared^ Mandelig 
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acid used was Mallincrodt product and the 
solution of the acid has been prepared by 
dissolving the acid in water and its concen- 
tration was determined by titration with 
standard alkali. Cerium (IV) ion was deter- 
mined by the iodometric method.'^ 

In order to determine the strength of man- 
delic acid, the hydroxy acid was left mixed 
with about five times known excess of cerium 
(IV) sulphate for 24 hours. Temperature of 
the solutions was maintained at 30° -35° C. The 
acidity of the solution was adjusted by the 
addition of HoSO^ and varied between the 
limits 0-25N-0-75N. In each, case the total 
volume was kept fixed, ie., 40 c.c. by the addi- 
tion of' water. After 24 hours, excess of KI 
was added to the cerium (IV) solution and the 
liberated iodine was then estimated by a 
standard sodium thiosulphate using starch as an 
indicator'.'^' The results obtained by cerimetric 
method agreed well with those by acidimetry 
within ±0-5. The determinations of lactic, 
tartaric, malic and glycollic acid were then tested 
by this method but the results obtained were 
variable, hence the method is not applicable in 
these cases. 

The results of some determinations of man- 
delic acid by the recommended method are 
given in Table I. 

Table I 

Titration of mandelic acid hy cerium (IV) 
sulphate 

•*- Concentration of mandelic acid 


No, 

Acidimetry 

Cerimetry 

o 

i 

1 

0*004h9 N 

0-00491 N 

-0-4 

2 

0-00733 

0-00734 „ 

+ 0-1 

3 

0-00978 „ 

0-00976 „ 

-0*2 

4 

0*0122 „ 

0-0122 ,, 

0-0 

6 

0-01405 „ 

0-0147 „ 

+ 0-3 

6 

0-02446 „ 

0-0244 „ 

-0-2 

7 

0-00306 

0-00306 „ 

0-0 

8 

0-000125 „ 

0-00010 „ 

-0-4 


The authors express their deep sense of grati- 
tude to Professor B. N. Ghosh for providing 
laboratory facilities and keen interests during 
the work. 

Dept, of Physical Chem., K. K. Sengupta.^' 
University Colleges of S. D. Bhattacharya. 

Science and Technology, J. Banerjee. 

92, Acharya P.C. Road, 

Calcutta-9, India, July 18, 1964. 


* Present address : 212, Prince Anwar Shah Road, 
Calcutta- 45, India. 
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PRESERVATION OF COCONUT NEERA 
BY CONCENTRATION 

Neera, the sweet juice from the date palm or 
the coconut palm has been tapped for consump- 
tion by man. Its conversion to gur, sugar or 
vinegar has been an old village industry. Fr om 
the nutritional point of view, it is a wholesome 
beverage with a high nutritive value since it 
is rich in sugars, vitamins and certa.in amino- 
acids. Its composition, however, makes it 
susceptible to microbial attack particularly by 
the yeast and bacteria. Normally it ferments 
into toddy in about eight to nine hours, after 
which acetification takes place. 

Though preservation of neera in its original 
state has attracted considerable amount of 
interest, it has so far not been possible to 
preserve it for extended periods without the 
addition of preservatives or by heat treat- 
ment.2. This note reports the results of 
studies carried out to preserve neera by con- 
centration at low temperatures and to determine 
the effect of concentration on its quality and 
flavour. 

Material and Methods . — Coconut neera was 
taken up for the study. Clean earthenware 
pots of about two litres capacity were 
thoroughly cleaned, sterilized and tied to the 
palm inflorescences in the evening. They were 
brought down from the trees the next morning, 
the juice filtered in cold and brought over to 
the labor'atory. It was then concentrated in a 
thin film line concentrator under 25 lb. of 
vacuum and a steam pressure of 5 lb. per 
square inch. 

Total solids and ash were determined accord- 
ing to the methods of A.O.A.C.^ total nitrogen 
by the micro-Kjeldahl method, sugars by the 
method of Hariman and Shaffer^ and total 
vitamin C by titration against 2 : 6 dichloro- 
phenolindophenol. Total bacterial and yeast 
counts were determined microscopically with ^ 
h^^mocytomet^r'. 
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The concentrated material was subjected tO' 
the following treatments, 

1. Addition of sulphur dioxide at 350 ppm. 

2. Addition of sodium benzoate at 750 ppm. 

3. Addition of 350 ppm. of sulphur dioxide 
and 400 ppm. of benzoate. 

4. pH adjusted to 10 with lime-water. 

5. pH adjusted to 10 with lime-water and 
pasteurized at 60° for ten minutes. 

6. Pasteurized at 60° for' ten minutes. 

7. Control — No treatment. 

Results . — The average chemical composition of 
fresh neera as determined in the laboratory is 
given in Table I. 

Table I 

Chemical composition of fresh neera 


cess of concentration nor during the process of 
storage, for over three months at r'oom tem- 
peratures. Organoleptic evaluation of the re- 
constituied concentrate to the original level of 
neera showed that it still retained the flavour 
and taste of fresh neera. The concentrate thus 
prepared could well be used in the preparation 
of pharmaceutical syrups and in fruit industry 
since it is rich in sugars. 

This work was supported with grants from 
the Indian Centr-al Coconut Committee. The 
authors thank Mr. D. S. Johar and Dr. V. 
Subrahmanyan for their interest in this work. 

Central Food Technological Patric Taxiro.*'* 

Research Institute, G. Rama Rao. 

Mysore, July 3, 1964. 


Total solids (g. ) 

„ Ash(g.) 

„ Nitrogen (g.) 

,, sugars (as reducing,! (g.) 
Free reducing sugars (g.) 
Total vit. C. (g.) 

,, Bacterial Count 
,, Yeast Count 
pH 


16*000 per lOO ml. 
0-303 „ 

0-023 „ 

15-850 „ 

0-770 „ 

0-012 „ 

20 X 10^^ cells/ml. 
8X10® 

5-92 


It was seen that on keeping overnight, all the 
treatments except Nos. 5 and 6 had undergone 
fermentation. Addition of lime to the collecting 
pots to prevent fermentation has been an old 
practice. Though pasteurization of the lime 
treated concentrate prevented fermentation, it led 
to the development of an undesirable colour and 
odour. It was only the material without lime 
that kept well without any off-flavour or colour. 
This material was bottled after concentration and 
■stored under room temperature conditions (23- 
27° C.) for a period of three months. Analysis of 
this stored material was carried out at monthly 
intervals and the results are presented in 
Table II. 

Table II 

Composition of the neera concentrate at different 

intervals 


Constituents 


. Interv'al in days 

0 

30 

60 

90 

Total solids 

69-60 

57-10 

58-20 

57-90 ^ 

,, ash 

1-03 

1-08 

1-03 

1-01 1 

,, nitrogen 

0-07 

0-07 

0-070 

0-07 1 Gm./ 

„ sugars (as 

54-30 

53-10 

53-60 

53-50 100 

reducing) 




ml. 

Free reducing sugars 10-80 

11-71 

11-89 

13-39 1 

Total vit. C, 

0-04 

0-04 

0-04 

0-04 J 

pH 

5-38 

5-36 

0-32 

5-40 


It is seen frorp. Table il that there is practi- 
cally no loss of an^ popstituent during the pro- 


* Present address: Department of Bacteriology, University 
of Wisconsin, Madison, Wisconsin. 

1. A.0 A.C., Official Methods of Amlysis., Washing- 

ton, 1955. 
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3. Shaffer, F. A. and Hartmann, A. F., /• Biol. 
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4. Subrahmanyan, V. and Johar, D. S. Bull. 

C.F.T.RL, 1054, 7, 154. 

5. Walwalkar, D. G., Tad. Gur. Khahar, 1959, 2, 4. 


STUDIES IN TERRENES 
Part XIX. Transformations of Terpinen-4-ol 

Recently it was reported^ that the reactions of 
terpinen-4-ol (I) with sulphuric, oxalic and o- 
methyl benzoic acids gave varying proportions 
of a-terpinene (II), 7 -terpinene (III) and p- 
cymene (IV). This has prompted us to place 
on record our findings on the behaviour of this 
alcohol towards boric acid, alumina, fused potas- 
sium hydrogen sulphate, 20% aqueous phos- 
phoric acid and iodine (Table I). 

Terpinen-4-ol can theoretically lose a molecule 
of water to give either II, III or terpinolene 
(V) . The r'esults indicate that II is the 
preferred dehydration product of I ; this is 
followed by III. Apparently I does not obey 
Saytzeff rule^ to give terpinolene. 

That the p-menthadienes formed can further 
undergo hydrogen transfer of the type : 
2 CioHi(j -f ig clearly demon- 

strated . by . reaction (5) using iodine, which 
afforded p-3-menthene and p-cymene. A similar 
disproportionation would account for the pro- 
duction of IV in other runs also. 

Finally, 1 : 4-cineole was obtained in small 
amounts by treatment of I with 20% phosphoric 
acid (Reaction 4). This oxide undoubtedly 
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Table I 

Transformations of terpinen-4-^oV^ 


Reaction 

D 


22 


33 

Oil fract- 
ionatedt g. 

17 

18-5 


17 

Pressure mm. 

738*8 

736*5 


737*5 

N 0 . Fraction 
b.p. °C. 

Yield 20 Compounds 

% ^ Identified 

Yield .,0 

0/ 

/o 

Compoun Is 
Identified 

Yield 50 

0 / 

/O 

Compounds 

Identified 

1 io2--lP5 

2 165-169 

3 109-171 

4 171-173 

5 173-175 

G 175-178 

7 178-181 

8 181-184 

9 Residue 

steam 

distilled 

15 -0 1-4753 a-Teipinene” 
17-0 1-4773 

38-0 1-4781 

12-6 1-4795 

6-5 1-4832 7-Terpuiene’’ 
8-0 1*4897 Teipinen-4-ol'‘‘ 

5-0 1-4705 

4- 0 1-4708 
5*0 1-4765 

5- 5 1-4763 
22-5 1-4787 
31-5 1*4813 

7-5 1-4868 
5-0 1*4921 
9*0 1*4990 

a-Terpinene^ 

13 

11 

7-Terpinene” 

14*0 1-4772 
29*5 1-4785 

52-0 1-4799 

ci-Terpinene® 

Terpinen-4-ol®j 

% ^-CymeneJ 

.. 15*3 

.. 14*6 

*• 

.. 7-3 

-- 

Reaction 

44 




— 

Oil frac 
tionatedf g- 

21*4 



17 


Pressure mm. 

737*4 



738*7 


No. Fraction 
b.p. ® C. 

Yield 20 

% 

Compounds 

Identified 

Yield 

0 / 

/o 


Compounds 

Identified 

“"l 102-166 

2 165-169 

3 169-171 

4 171-173 

5 173-175 

(> 175-178 

7 178-181 

8 181-184 

9 Residue 

steam 

distilled 

2*0 

8*0 

10*5 

4*8 1*4673 a-Terpineue^ 1 : 4 Cineolet 26*0 

14*0 1-4G99 „ 40*5 

38*4 1*4710 

16*2 1-4761 a-Terpinene^’ 

12*0 1-4826 7 'Terpinene" 

6*0 1*4842 „ 7*5 

1*4480 

1*4586 

1*4625 

1-4690 

1-4812 

1-4918 

3- Methenej: 

% p’Cymemi 

4*2 

•* 

.. 

31-2 

. . 

* (Supplied by L. Light ,& Co., I^td. b.p. 

210-214®, 

1-4800, M-o ■ 

-26-8®). 



t Using Todd Precise Fractionation Assembly. 

:j; Recognised by infrared analysis. 

? For method of estimation, see ref. (6). 

’ One hour pyrolysis of terpmen-4- ol (30*85 g.) with boric acid (12*4 g.). Yield 24*0 g., 1*4795 

0*8508, [a]f/^-5*3®. 

- Terpinen-4-ol (32*6 g.) passed through alumina catalyst (Harshaw, Al-1 404 T i'') heated to 300° and at a 
liquid hourly space velocity 0*36. Yield 26*6 g. 1 . 4810 , 4 ^ 0*8458 [a]?^ ± 0^, 

One hour refluxing of terpinen-4-ol (30*85 g.) with fused potassium bisulphate (b0*70 g.) Yield 26*5 g., 
1-4832, 0*8504, - 10®. 

^ Terpinen-4-ol (30*86 g.) refluxed with 20 percent, aqueous phosphoric acid (19*6 g.) for 20 hours. Yield 
26*6 g., 1*4746, 4^ 0*8578, W^o ± 0 ® 

Distilled terpinen-4-ol (40*85 g.) from iodine (0*46 g.) during 2 hours. Yield 33 g., 1*4717, /3?|® 0*8437, 

± 0®. Derivatives were confirmed by mixed in.p. determination ; ^ Nitrosite,m.p, 155®-, ’’ Nitrosafe m.p. 116° , 

® Hancox and Jones derivative^ m.p. I05-10S®» 
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originated by dehydr*ation of the intermediate 
1 : 4-terpin which is formed from I by hydration. 
Further work is in progress. 

The authors are grateful to Rev. Fr, Lourdu 
M. Yeddanapalli, Mr. A. M. Chacko and L. Light 
& Co., Ltd., for infi'a-red spectra and to Harsliaw 
Chemical Co. for the gift of alumina catalyst. 

Department of Chemistry, K. K. Sugathan.^^ 
Christian Medical College, James Verghese. 
Vellore, N. Ai’cot, July 2, 1964.- 
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OBSERVATIONS ON THE EFFECTS OF 
PURINES AND ATP ON HEART 

The contractile activity of heart is known to 
depend on acetylcholine which requires adono- 
sinetriphosphate (ATP) for its synthesis. ATP- 
ase and cholinesterase have been reported to be 
inhibited by caffeine.^’S Bose et al:^ observed 
the depressant effect of a number of purine 
bases on the cholinesterase activity of heart, 
indicating thereby, that the basic molecule might 
be responsible for this action. With a view to 
elucidate this point, the relationship between 
xanthine, ATP and ADP has been studied on 
frog heart, to find out, if the presence of one 
type of purine would modify the response or 
function of others. 

Modifying influences of ATP and ADP on 
caffeine ; theophylline and caffeine on ATP and 
ADP, and the mutual effects of ATP and ADP 
have been studied by the perfusion of the 
isolated frog heart. 

It was observed that ATP, ADP and caffeine 
stimulated the heart and prior administration 
of ATP potentiated the response to caffeine, 
while ADP was completely ineffective in this 
respect. Prior administration of ADP enhanced 
the effect of ATP while the latter inhibited 
subsequent responses to APP (Table 


Table I 

Effect of ATP, ADP and Caffeine on isolated 
frog heart 


The observations are the averages of tsti readings 
in each case 


Drug 

% increase in 
response ±SD 

ATP (100 MgO 

43-5±3-9 

ADP (200 Mg ) 

62-5±5-8 

Caffeine (400 yg.) 

10*1±2-1 

Caffeine (400 Mg-) after ATP (100 Mg-' 

18-2±1‘9 

Caffeine after ADP (200 Mg.) (400 Mg-) 

9-8±2-4 

ATP (100 fig.) after (ADP 200 Mg ) 

6rrl±7-2 

ADP (200 Mg.) after ATP (100 Mg-) 

39*1±4«3 


While the action of ATP was increased after 
perfusion of caffeine, that of ADP remained 
unaffected (Fig. 1). 




FIG. ? 
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Theophylline produced the opposite effect of 
Caffeine and the stimulant action of both ATP 
and ADP (12-5, 25 and 50 /^g. of each), but 
Theobromine was completely ineffective in this 
respect (Fig, 2). 

Dept, of Pharmacology, B. C. Bose. 

M.G.M. Medical College, R. Vijayvargiya. 

Indore, M.P., June 2, 1964. A. W. Bhagwat. 

N. M. Roy, 
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2. Bose, B. C., Yijayvargiya, R. and vSaifi, A. Q., Arch. 

int. Pharmacodyn.., 1960, 126, 63. 

3 Torda, C. and Wolff, H. G,, Amer. /. Physiol., 
1948, 152, 86. 


ADDITIONAL FOSSILS FROM THE 
LOWER PALAEOZOIC OF THE 
KASHMIR HIMALAYA 

The note records certain fossil occurrences in 
addition to those already reported by the authors 
from the Lower Palseozoic of the Kashmir 
Himalaya. 1 The study is based on material 
collected by the junior author during the field 
season 1963. 

The following species have been provisionally 
identified : 

Cystidea : 

Cctryocrinus sp. 

Cheirocrinus sp. 

Corals : 

Stylarea sp. 

Streptelasma sp. 

Lindstrocmia of Subplicata Mc’roy. 

Pacecolus melliflus Salteri. 

Bryozoa : 

Diplotrypa ciff. sedavensis Reed. 

Crinoid's : 

Schizocrinus sp. (?) 

Crinoid stems. 

Gasteropods : 

Cyclonema sp. 

Cornulites sp. 

Trilobites. 

Calymene kasbmiricus sp. nov. 

Phacops kashmiricus sp. nov. 

Phacops naubugensis sp. nov. 

EncrinuTus kashmiricus sp. nov. 

Illcenus kashmiricus sp. nov. 

Brachiopods ; 

Orthis (Dinorthis) flabeilulow Sow. 

Orthis (Dalmanella) chaungzonenses. Reed, 
Orthis testudinaria var. shanensis. 
Rafinesquina imbrex Pander. 

Plectambonites sericea Sow. 

Qonchidium ^loudare Linn. ^ 


Mimulus aunglokensis' Reed. 

Laptcena trachealis Salter. 

Orthothetes pecten Linn. 

Strophomena ? corrugatela Davidson. 
Camarotechia sp. 

Geology Department, M. R. Sahni. 

Panjab University, V. J. Gupta. 

Chandigarh, April 4, 1964. 

1. Salmi, M. R. and Gupta, V. J., Curr. Sci,, 1964, 
33, 402. 


STRATIGRAPHICAL SEQUENCE IN 
SINGHBHUM DISTRICT, BIHAR 

Based on the author’s acquaintance of several 
years with the geology of Singhbhum, an 
attempt is made at correlating the major rock 
units described in the earlier literature (Jones, 
1934 ; Dunn, 1939, 1940 ; Dunn and Dey, 1942) 
and to show that the mapping as well as the 
interpretation of the geology by the Geological 
Survey of India is fundamentally sound. 

Dunn (1940) showed clearly the existence of 
a sequence younger than the Iron Ore Series, 
which he called the Kolhans. He also indicated 
that, away from the granite border, the Kolhans 
were intimately and intricately folded-in with 
the Iron Ore Series rocks. The Older Meta- 
morphics of Jones were shown to comprise 
mainly Iron Ore Series rocks, intruded by the 
Singhbhum granite, while the Newer Dolerite 
of Jones was shown to consist mainly of lavas 
belonging to the Iron Ore sequence, and partly 
of ultrabasic rocks. This work elucidated the 
geology of North and South Singhbhum. 

Since the revision mapping of Dunn (1940) 
was not carried into Eastern Singhbhum, certain 
doubts yet remained. Meanwhile, the mapping 
of the Dhanjori basin in Dhalbum, comprising 
lavas, conglomerates and quartzites, created 
additional complications. Since the mapping of 
the Kolhans basin had stopped south of Chaibasa, 
the geological map showed the Kolhans only to 
the south of Chaibasa, while the counterpart of 
the same sandstones, occurring to the north of 
Chaibasa, were yet relegated to the Iron Ore 
sequence, in accordance with the earlier map- 
ping based on the stratigraphic units established 
by Jones (1934). Meanwhile, the sandstone, 
quartzites, conglomerates and breccia, associated 
with the Dhanjoris, were mapped further to the 
west of the basin along the thrust zone, and 
doubtfully assigned to the Ir'on Ore sequence 
and also partly to the newly created Dhanjori 
, sequence which was considered to be youngei 
^ than the Iron Ore stage, 
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Table I 

Table of correlation 


Sequence of Rock Units 


Equivalents in Dunn’s terminology with remarks 


1 . 

2 . 


3 

4. 


5. 


Doleiite 

Conglomerate- sand St ones (quartzite,.) arkose, lime- 
stone, phyllite (shales) 

Granite 

Ultrabasi : rocks and related rock types —gabbro, 
sfcrpentinite, anoithoshe, and granopkyre 


I avas, tuffs, aglomerates, greywacke, cherts, 
B 11. Q. , ard phyllite 


Newer Dolerite — At places altered to amphibolites 
Kolhans — Including the sandstone-conglomerate occurring at 
the base of the Dhanjoris. and the arkose-congloinerate found 
along the western extension of the thrust zone 
Singhbhiim and Chahr idharpur — Granites, granodiorite 
Ultrabasic — Comprising part of the “Older metamorphics” of 
Jones and certain schistose inclusions in the granite. The 
gabro'granophyre is considered to be a differentiated resi- 
duum of tholeiite magma of late Iron Ore age 
Irm Ore Series— OngabTa traps, Dalma and Dhanjori 
lavas, and sediments of the Iron Ore and Chaiba.sa stages. 
The phyllltes grace into mica schists and show the develop- 
ment of garnet, staurolite, kyanite, as found in the Chaibasa 
stage in north Singh bhum. It is, however, doubtful whether 
the Chaibasa stage is in reality older than the Iron Ore stage 
of the Iron Ore Series. Part of the ‘Older Metamorphics* 
of Jones will also bo included here 


Examination of the thrust belt, from the 
western end of the Dhanjori basin westwards 
for about 30 miles, shows that the sandstone 
conglomerate and breccia (arkose), found to the 
north of Chaibasa and along the thrust zone, 
belong actually to the Kolhan sequence, and that 
the same conglomerate quartzite is found beneath 
the lavas at the base of the Dhanjoris, due to 
thrusting. The Dhanjori lavas, in fact, belong 
to the Iron Ore sequence even as the Dalma, 
Ongabira and Naomundi lavas, do. 

The pattern of the outcrops of the ultrabasic 
rocks shows the influence of structural control. 
These basic differentiates, possibly of a tholeiitic 
magma, were emplaced in structures within the 
Iron Ore Series. Isoclinical and recumbent 
folding together with the associated thrusts and 
faults, described by Dunn (1940) and Jones 
(1934), show that the structure of the main 
horse-shoe-shaped Iron Ore basin comprises a 
sheaf of peel thrusts. It also appears that the 
broad structure of the Dhanjori basin is also 
similar. 

Based on the above observations, the corre- 
lation which emerges as the most satisfactory 
is given in Table I. 

As a consequence of the highly disturbed 
nature of the area, the close intermingling, and 
similarity of the rock types belonging to various 
stratigraphical units, any studies based on radio- 
active dating, should be done with utmost care. 
This is also true for fabric studies, whether* 
micro or macro. Sampling for age determi- 
nations is bound to be erroneous unless ore is 
thoroughly familiar with the area ; and the 
intensity of sampling is of prim^ importance. 


Geological Survey R. N. P. Arogyaswamy. 
of India, ' 

Patna-10, July 4, 1964. 


1. Dunn, J. A., Afem, CcoL Snrv /nd. 1939, 54, 1. 

2. — , Ibid., 1940. 63, 303. 

3. — and Dey, A. K., Ibid., 1942, 69, 280. 

4. Jones. H. C., Ibid.. 1934, 63, 167. 


A NOTE ON THE PANCREAS AND THE 
DIGESTIVE ENZYMES OF FISH 

The literature on the digestive system of fish 
shows that not much attention has been paid 
to the study of pancreas and liver there being 
only a few scattered references. This is also 
the case with regard to the physiology of diges- 
tion, particularly in Indian fishes. This note 
gives a preliminary account of work in progress 
on these aspects. Three fish Mystus guUo 
(omnivorous) , Tilapia mossambica (herbivorous) 
and Megalops cyprinoides (carnivorous) have 
been investigated. 

Macallumi was the first to report in a teleosl, 
Amiurus catus, the presence of pancreas embed- 
ded in the liver. In the three fish studied the 
pancreas is diffuse. In Tilapia ^nossambica 
there is a hep atop ancreas while in the olher twO' 
the pancreas does not penetrate into the liver. 
Separate bile and pancreatic ducts have also 
been noticed. 

The endocrine pancreas (Islets of Langerhans) 
consists of primary and secondary islets. Of 
all the stains used, the Gomori modification of 
the Mallory-Heidenhain azan stain gives excel- 
lent results on tissues fixed in Helly’s fluid. 
The A cells §how fine red granules in tUQ 
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cytoplasm, the B cells present larger orange 
granules and the cytoplasm of D cells stains 
pale blue. The number and position of these 
cells in the islets of these fish are varied. 

For the study of enzymes acetone dried and 
distilled water extracts were made as per 
standard methods. The activity of enzymes on 
carbohydrates was determined by quantitative 
and qualitative methods. The products of 
protein digestion were estimated by S<if>renson’s 
formol titration method and the products of fat 
digestion by the direct titration of fatty acid 
formed with sodium hydroxide. In all the 
experiments the pH of the experiments was 
controlled by suitable buffers. 

The results of the experiments showed that 
Mys^tus gulio and Megalops cyprinoides have 
very strong proteolytic enzymes capable of 
splitting different types of proteins (casein, 
fibrin, gelatin). The enzyme system of Tilapia 
mossambica is very effective on carbohydrates 
hydrolysing a. variety of carbohydrates. These 
results are in agreement with those of Al~ 
Hussaini,- Kenyon-^ and Vonk^ showing that 
there is a coirelation between diet and the 
nature of enzymes. The anatomy and histology 
of the alimentary canal of these three fish in 
relation to differences in their feeding habits 
were previously given,''*"'^ 

The author is indebted to Prof. N. Rama- 
lingam for encouragement. 


Department of Zoology, S. M. Kamal Pasha. 
Presidency College, 

Madras-S, May 16, 1964. 
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AN INSTANCE OF HERMAPHRODITISM 
IN THE CATFISH, 

CLARIAS BATRACHUS (LINN.) 

Occasional hermaphroditism has been reported 
in several species of teleosts.i't^ The present 
case is reported in an Indian catfish Clarias 
batrachus. 

During the course of investigations on the 
gonads of Clarias batrachus, an interesting case 
of hermaphroditism has been observed. A male 
fish measuring 224 mm. in length when dissected 
exhibited the presence of an enlargement in the 
posterior region of the testis of the left side 
(Fig. 1). This enlargement on further exami- 
nation turned out to be an ovary (Fig. 2). 



Figs. 1-2. Fig. l. Photograph of the dissected fish showing the gonads : TS== testis; OVT= ovo- testis. 
Fig. 2. Photomicrograph of the section of ovo-testis : TSR= testicular region ; OVR = ovarian region. 
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A section of the ovo-testis shows that both the 
testicular and ovarian regions are enveloped 
by a common sheath and that the two regions 
meet by a narrow connection. The testicular 
region shows crypts full of sperms while the 
ovarian region shows ova in various stages of 
development. 

The particulars of the gonads are given in 
Table I. 

Table I 


I. eft gonad (ovo-testis) 

Right gonad (testis) 

Ovarian portion 

Testis portion 

Testis 

poition 

Length Breadth 
mm. mm. 

Length Breadth 
mni; mm. 

Length 

mra 

Breadth 

mm. 

13 6 

16 3 

19 

2-5 


In the earlier cases reported (Barbus stigma;^ 
Lebistes reticulatus^^ and Mystus vittatus ^) , 
the testicular and ovarian tissues of the ovo- 
testis are mixed up and scattered without any 
regular order. In the present case, however, 
the testicular and ovarian regions of the ovo- 
testis are clearly demarcated. The testicular 
part lies on the anterior side and narrows dowii 
posteriorly to enter the ovarian region. 

Grateful thanks are due to Dr. H. Swarup 
for his keen interest and guidance. 

School of Studies in Zoology, G. K. Lehri. 
Vikram University, 

Ujjain (India) , May 13, 1964. 
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ON THE OCCURRENCE OF 
CARBOHYDRATE IN THE EPICUTICLE 
OF SPIDERS 

It is known that the epicuticle of spiders is 
devoid of chitin, although in some arachnids 
such as the scorpion, Palamneus swammerdarni, 
a chitin component in the epicuticle has been 
reported by'^Elrishnan.i Further, in Tegenaria 
domestica Sewell^ has reported the occurrence 
of a, cement layer which Beament^ from studies 
on cockroach epicuticle, suggested, may contain 
^ shellac-like substance probably a carbohydrate. 
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However, the chemical nature of the cement 
layer in the spider, investigated by Sewell- is 
not known for certain. Richards^ suggested that 
a carbohydi’ate constituent may be present in 
the epicuticle of insects as revealed by PAS 
test. There has been no report of the presence 
of a carbohydrate, patent or masked in the 
epicuticle of spiders. It is therefore of interest 
to note its presence in the non-chitinoas 
epicuticle of the spiders investigated in the 
course of the following study. 

In the sclerite region the epicuticle and the 
spines of the spiders belonging to the genera 
Stegodyphus, Nephila and Argiope show resist- 
ance to hot concentr'ated alkali treatment, in- 
volved in chitosan test. This property is usually 
attributed to the presence of chitin. But in the 
present instance, the characteristic colour reac- 
tion with iodine sulphuric acid indicative of 
chitin has not been obtained. A similar obser- 
vation has been reported by Sewell^ in the 
epicuticle of the spider Tegenaria domestica 
and by Krishnakumaran*^ in Argiope catenulata. 

It was felt that the material in the spider 
epicuticle referred to above, responsible for the 
resistance to alkali treatment, may not be chitin. 

SewelP considered that the epicuticle of 
Tegenaria domestica could be presumed to be 
equivalent to the outer epicuticle of Sarcopkaga 
larvae'^ and the highly resistant paraffin epi- 
cuticle of Periplaneta^ both of which survive 
after potash treatment. However, in the spiders 
examined above, that a lipid fraction may not 
be responsible for the resistance to hot concen- 
trated potash treatment is suggested by the 
negative reaction to Sudan IV and Sudan black 
B after potash treatment. It is suggested that 
the alkali-resistant substance may be non- 
chitinous and non-lipid. With a view to investi- 
gate further, the nature of the substance, 
transverse sections of the cuticle of these spiders 
have been treated with Periodic acid Schiif’s 
reagent. The whole cuticle uniformly showed 
purplish-red colour. When sections of the cuticle 
are treated with saliva befor’e application of the 
PAS test, the epicuticle showed a less intense 
colour, while the rest of the cuticle was not 
affected. This observation which may suggest 
the presence of a carbohydrate other than chitin 
in the epicuticle is supported by a chromato- 
graphic analysis of the epicuticle of the 
spider Stegodyphus, following the method 
of Giri and Nigam^ and Trevelyan et The 

chromatograms showed a band, the Rf value 
of which tallied with that of sucrose, and also 
corresponded to pure sucrose, used as control. 
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That this band is due to sucrose was further 
confirmed by testing the spot in question by 
resorcinol-hydrochloric acid test,ii which was 
positive. 

In this context it ..is of interest to recall 
Anderson’s^- observation that disaccharides like 
sucrose, resist alkali; treatment. The degree of 
resistance to alkali is said to vary according to 
time, temperature and In the light of 

the above observations it may appear reasonable 
to suggest that the resistance to strong alkali 
noted in the epicuticle of spiders, mentioned 
above may be due to the presence of sucrose 
which occurs probably in bound form. 

I have great pleasure in acknowledging my 
deep indebtedness and gratitude to Professor G. 
Krishnan. My thanks are due to the University 
of Madras for the award of a r'esearch scholar- 
ship, during the tenure of which this study was 
carried out. 

Zoological Res. Lab., Alfred Mohan Doss. 
University of Madras, 

Madras-5, July 7, 1964. 
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PLANT PARASITIC NEMATODES 
FOUND IN THE ROOT ZONES 
OF TOBACCO 

Nematodes are known to be serious pests of 
tobacco and in some countries these are almost 
limiting factors to successful cultivation of this 
crop (Graham, 1951). In the host index com- 
piled by Goody et a\. (1958), species of Aphe- 
lenchus, DitylenchuSj HeterodorCj Meloidogyne, 
Paraphelenchus, Rotylenchus, Tylenchorhynchus 
have been reported to be associated with Nmo- 
tiana tabacum L. 

In India Desai et al (1963) have reported 
severe stunting of tobacco plants in Gujarat 
with naarkedljy reduced root systems which they 


suspected to be due to nematodes. In a prelimi- 
nary effort to determine what parasitic nema- 
todes are associated with tobacco, soil and root 
samples drawn fi'om the root zones of plants 
growing in certain fields in Gujarat, Mysore and 
Uttar Pradesh, were examined. 

For isolation of vermiform nematodes modified 
Baermann funnel. technique (Christie and Perry 
1951) was employed. The sedentary forms 
were teased out from the roots under a stereo- 
scopic binocular'. Freshly prepared mounts were 
used for microscopic examinations for identifi- 
cation. The species of Meloidogyne were 
identified by examining the perineal patterns 
of the adult females with the help of a key 
proposed by Taylor et al. (1955). For other 
Identifications, publications of Mai and Lyon 
(1962), Jenkins (1959), Perry (1960) and Sher 
and Allen (1953) were referred. The parasitic 
nematodes thus found are listed in Table I. 


Table I 

Plant pavasitic uematodes found in Toot zones 
of tobacco 


Location 


Class of 
tobacco 


Nematodfc^ 


Anand, 

Gujarat 


llunsui , 
Mysore 


Lucknow, 

Uttar 

Pradesh 


Bidi tobacco Hoplolaimus on gus tailed us 
Whitehead • 

Helycotylenckus eryi /trine 

( Zimmerman) Golden 
Tyleuchorhytichis lat'.s 
Jenkins 

Pratylenchus secs Graham 
PratylencJms t/iornei Sher 
and Allen 

Meloidogyne arcniria (N eal) 
Chitwood 

Rotylenchus rtniformis 
Linford & Oliveira 
T richodoriis minor Coll- 
ram 

Flue cured Helicjtylenckus erythrhte 
verginia & ' (Zimmerman) Golden 
Eidi tobacco Pratylenchus spp. 

J/f I oidogyne are-narta 
(Neal) Chitwood 
Rctylenchus reniformis 
Linford & Oliveira 
Longidorus elongatus 
(deMan) Thorne & 
Swanger 

Chewing type lloplolaimus angustallatics 
Whitehead . 

Hel i cotylencJius erythri ne 

(Zimmerman) Golden 
T yle7i chorh] '7tchu r nudus 
Jenkinds 

Ditylenchus [iriformis 1) 
Hirschmann and Sassor 
Longidorus sp. 

Aphele^ic/ius ave^m Bastian 


Only young motile females were observed in 
case of R. reniformis. 
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Besides those mentioned in Table I, some of 
the nematodes of the non-plant parasitic genera, 
commonly observed in almost all samples were 
DorylaimuSj Rhahditis and Acroheles. 

This work was done during a short train iri.g 
course on plant nematology conducted in Octr^- 
ber-November 1963 at the Indian Institute of 
Sugaiuane Research, Lucknow. 

Kishan Singh.® 

H. M. Shah,* 

G. V. G. Krishna Murty.<^ 
May 4, 1964. G. G. Patel,*^ 


® Indian Institute of Sugarcane Research, I.ucknow 
(U.P.). 

^ Institute of Agriculture,- Anand (Gujarat). 

‘^Tcbacco Research Station, Hunsur (Mysore) 

^ College of Agriculture, Jvnagadh (Gujarat). 
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A SOFT ROT OF STORED ONION 
BULBS 

The attention of the authors was dr'awn towards 
a rot of bulbs of onion stored in the local 
markets. Occasionally a large percentage of 
stored material was found to be affected. The 
disease was observed throughout the year. It 
was, however, more severe in the months of 
July, August and September. 

The disease first appears as dirty white spots 
on the outer scales giving a watei'-soaked 
appearance to the affected area. Gradually the 
spots increase in size and the spotted i-cgioxi 
becomes soft. Finally the whole bulb becomes 
pulpy. At this stage the rotted bulb can easily 
be distinguished from a healthy one. 

The causal organism was isolated by the usual 
methods. It grew well on solid Asthana and 


Hawker’s Medium ‘A, and showed the follow’- 
ing morphological characters. 

Septate mycelium ; branched hyaline hyplise ; 
sclerotia soft and light brown when young, 
mature sclerotia .olive brown to clove brown, 
500 to 800 /X, globose, hard ; cells of sclerotial 
wall hyaline, globose or polyhedral, 6-8 in, 
diameter. 

The fungus has been identified as Sclerotium 
wlfsii Sacc. and it has been confirmed by 
Kew, Surrey, England. The pathogenicity of 
the isolate has been confirmed by various 
inoculation experiments. Under artificial inocu- 
lations the symptoms similar to those found in 
the stored bulbs are produced after 6 to 10 days. 
Reisolations from these artificially inoculated 
diseased materials produced cultures identical 
to the original ones. 

This disease of onion has not yet been 
recorded in India. Recently Thakur et al 
(1962) have described a rot of stored garlic 
bulbs by Sclerotium cepivorum Berk. 

Our grateful thanks are due to Dr. J. C. F. 
Hopkins of Commonwealth Mycological Insti- 
tute, Kew, Surrey, England, for his help in 
identification of the fungus. 

Plant Path. Laboratory, Sudhir Chandra. 

Botany Department, R. N. Tandon. 

University of Allahabad, 

Allahabad, April 18, 1964. 

1. Thakur, R. N., Singh, B. and Lai, S. B., Sci. and 
Cult., 1962, 28, 177. 


CHAETOMIUM SUCCINEUM AMES 
—A NEW RECORD TO INDIA 

Amongst the existing species of Chcetomium 
only few are known fr'om India. During the 
course of his survey of leaf-spot diseases of 
Allahabad, the author came across a species of 
Chcetomium on leaves of Cannabis sativa L. 
infected by Colletotrichum gloeosporioides Penz. 
The detail morphological studies of the isolate 
showed it to be Chcetomium succineum Ames. 
A careful survey of the lists of fungi reported 
from India showed that there was no previoits 
record of this organism from India and thus it 
is described here as a new record for the 
country. 

Colony on potato dextrose agar dirfy white in. 
colour (reverse pale smoke gray), numerous^ 
peiCthecia but not crowded, perithecia globose 
to ovate, 220-360 X 140-230 p, with a ostiole and 
numerous lateral, slender and septate hairs, 
affixed to the substratum with slender rhizoids, 
terminal hairs in the form of a loose cluster 
(Fig. IB), amber-coloured, lateral hairs are 
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3*5-4m in diameter, acuminate or with a blunt 
apex which is coiled with 1-3 convolutions. 
Asci clavate, eight-spored (Fig. 1 A) , 35 X 15 /s 
spore part 27 Mature ascospores pale olive 
brown, globose to ovate (Fig. lA), rounded to 
subacute at the ends, 14X7*5/^. 



Fig. 1 li 


A culture of the isolate has been deposited in. 
the Herbarium of Commonwealth Mycological 
Institute, Kew, Surrey, England (No. IMI 
100455) and culture collection of the Botany 
Department. 

Plant Path. Laboratory, Sudhir Chandr.\. 
Botany Department, 

University of Allahabad, 

Allahabad, April 24, 1964. 


POSSIBILITIES OF TRANSFERRING 
HIGH BRANCHING HABIT OF 
BRASSICA NIGRA KOCH. TO BRASSICA 
JUNCEA COSS THROUGH 
AMPHIDIPLOIDY 

Rai, Brassica juncea Coss, is generally grown 
as a mixed crop with wheat or barley and very 
raiely it is grown as a pure crop. In the exist- 
ing varieties under cuhivation the branching 
starts at a low level shading the crop with 
which it is grown mixed and thereby interfering 
with it. This shading and the consequential 
reduction in yield of the olher crop could be 
minimized if a variety of rai is evolved in which 
the branching starts at a. high level from the 


ground. This note outlines the origin of such 
a variation in artificially synthesised B. juncea. 

B. juncea is an amphidiploid between a 20- 
chromosome species belonging to the A genome 
and a 16-chromosome species belonging to the 
B genome group or Brassica.^'^ There are at 
least 10 species of Brassica having the somatic 
chromosome number 20 while only one species, 
B. nigra is known in the B genome group 
having 2 n 16 chromosomes. The species in 
both the groups have many cultigens. If crosses 
are made between the various cultigens of the 
A and B genome species we should expect 
enormous variability in the resulting amphi- 
diploids and their progeny. High branching, 
habit is present in some of the cultigens of 
B. nigra. With the object of transferring this 
character to B. juncea through amphidiploidy, 
cco?tez were made between B. chinensis L. and 
B. nigra Koch, and the resulting sterile Fj^ hybrids 
were treated with 0-4% aqueous colchicine in 
glycerine to dupli ate their chromosomes. Some 
of the plants ari ing from this cross and having 
2n =r3C chcmosomes were found to possess the 
desired high branching habit (Fig. 1, Plant 2 



Fig. 1. Transfer of high bianchi'''g habit to RrasHcci 
through amphidiploidy. Compare Plant 2 from left 
with the other normal plants of low branching habit, 
from left). B. chinensis crosses readily with 
the other species of the A genome group pro- 
ducing more or- less fertile hybrids. Therefore, 
the amphidiploid obtained by cro3sing.,B. chinen- 
sis with B. nigra is equivalent., to B. juncea. 
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Hence it should cross with the latter making 
it possible to transfer the high branching habit 
of the synthesised amphidiploid to natural 
B. juncea It should also be possible to transfer 
this character from B. nigra to B. juncea through 
amphidiploids derived from B. campestris vai'. 
toria X B. nigra/^ B. campestris var. sarson 
(yellow and brown seeded) X B. nigra and B. 
rapa x B. nigra as true hybrids have been 
obtained between these species (Srinivasachar, 
unpublished). 

This work was done at the lAill centre of 
PirTcom under the aegis of the ICAR to whom 
my thanks are due. My thanks are also due to 
Dr. M. S. Swaminathan, Head of the Division 
of Botany, lARI, New Delhi, for his encourage- 
ment. 

Regional Research Centre, D. Srinivasachar. 
Pirrcom, Athwalines Road, 

Surat, April 23, 1964. 


1. Frandsen, K J., Dansh hot. Ar\,y 1943, 11 , 1 

2. Olsson, G., Herediias^ Lund, 1960, 46 , 171. 

3. Ramanujam, S. and Srinivasachar, D,, Indian /. 

Genet,, 1943, 3, 73. 


A NOTE ON THE OCCURRENCE OF 
HETERODERA CACTI 
{NEMATODA: HETERODERIDAE) 
FROM MYSORE 

During the course of collection of plants 
infested with nematodes, the author came across 
the cactus plants infested with cyst-forming 
nematode. Species of Echinopsis are grown in 
horticultural and private gardens especially as 
rockery plant. On closer examination of the 
diseased specimens in the laboratory a number 
of cysts characteristic of cyst-foiming nema- 
tode, Heteroderaj were seen. The species was 
identified as Heterodera cacti Filipjev et Sch. 
Stekhoven, commonly referred to as cactus-cyst 
nematode. The occurrence of H. cacti has not 
been reported previously from India. 

Heterodera cacti has a wide host range- 
attacking nearly 30 species of plants belonging 
to 15 genera. It is chiefly disti’Ibuted in the 
European countries of Holland, Italy and Spain. 
Adam^ first described in detail the cyst-forming 
nematode on the plants of Phyllocactus akker- 
manii and Cereus speciosus from Holland. He 
classified the nematode as a strain of Hetero- 
dera schachtii Schmidt., but later Filipjev and 
Stekhoven- elevated it to the specific level and 
named it H. cacti. Southey:^ made a detailed 
study of the morphology of the cysts and the 
vulval cone, and recorded 29 new cactus hosts. 

The cysts collected in Bangalore were found 
to adhere to roots at the collar- region of the 
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plant. The symptoms of the damage caused by 
H. cacti are not observed clearly even when 
the plant is affected severely. The cysts from 
the soil have been recovered by using ‘floatation 
technique’.-^ The cysts have a lemon-shaped 
body (Fig. 1) excluding the neck and the vulval 

■■ : 



Fig. 1. Cysts of Heterodera cacti, about X 50. 

cone measuring about 0-5 mm. long and about 
0*4 mm. broad at the broadest portion across 
the body. The colour varied from golden yellov/ 
to dark brown. The vulval cone without bullaj, 
the knob-like structure within the vulval cone 
is absent. The cysts are circumfenestralc, 
having a circular hatching pore. 

The cactus nematode is not so economically 
important as the cyst-forming species of Heicra- 
dera rostochiensis Wollenweber or H. schachtii 
Schmidt, on potato and sugar-beat respectively. 
As the cactus nematode attacks only roots and 
the collar region of the host plant, the healthy 
aerial part can t used for vegetative propaga- 
tion safely and the nematode can be controlled by 
planting the healthy sets on the non-inf csted soil. 

Grateful acknowledgement is due to Dr. H. C. 
Govindu for the help and guidance extended to 
me during the course of this work. 

Division of Plant Pathology, A. C. Kumar. 
Agricultural Resear-ch Institute, 

Hebbal, Bangalore-24, May 27, 1964. 

*1. Adam, W., Bidi, Mns. Hist. nat. Be/j,-., 1932, 7, 1 
{Helm. Ads., 1 , p. 201). 

^2. Filipjev, I. N. and Schuurmans Stekhoven, Ir. JH., 
A Manual of A cultural Helminllwloi^y, E. J. 
BiiiU 1941, 15. 

3. Southey, J. F., Nematologica , 1957, 2, 1. 

4. Goodey, J. K., Laboratory Methods for Work ‘7oith 

Plant and Soil Neniatodes, Her Majesty’s 
Stationary Office, London, 1903, p. 12. 

* Original not seen. 
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REVIEWS 


Proceedings of the International School of 
Physics ''Enrico Fermi”, Varenna, Italy. 
(Academic Press, Inc., Ill, Fifth Avenue. New 
York-3.) 

Course 14: Ergodic Theories. Edited by G. 
Polvani, 1961. Pp. 241. Price $ 7.50. 

The course ran from May 23 to May 31, 1960, 
and its Director was P. Caldirola. It wass 
attended by forty-two persons. The subject- 
matter of the course was covered in two sec- 
tions. The first section consisted of lectures 
and the following were the speakers : L, Rosen- 
feld — Questions of irreversibility and ergodicily ; 
C. Truesdell — Ergodic theory in classical statisti- 
cal mechanics ; G. Ludwig — Axiomatic quantum 
statistics of macroscopic systems (ergodic 
theory) ; A. Loinger — ^A study of the quantum 
ergodic problem ; L. Van Hove — The problem 
of master equations. 

The second section comprised seminars and 
the following were the speakers : D. L. Falkofi — 
Master equations and H-theorems ; J. L. 
Lebowitz — Phase-space description of non- 
uniform systems ; U. Uhlhorn — On the mathe- 
matical structure of the quantum statistics for 
time-dependent phenomena ; E. G. D. Cohen — 
Generalization of the Boltzmann equation to 
higher densities ; P. Resibois — Invariants in 
N-body systems ; E. Verboven — On the theory 
of electron transport. C, V, R. 


The Theory of Transition-Metal Ions, By J, S. 

Griffith. (Cambridge University Press, Bentley 

House, 200, Euston Road, London, N.W, 1.) 

Pp. X + 455. Price 95 sh. net. 

This noteworthy treatise is a unified and 
deductive introduction to that part of theoretical 
physics now usually referred to as ligand-field 
theory. The field of application of that theory 
is rapidly expanding and in view of this cir- 
cimstance, the author has thought it more 
suitable and helpful to concentrate upon the 
methods of the theory rather than upon the 
details of applications. Hence, though a con- 
siderable survey of experimental measurements 
appears in the last three chapters of the book, 
it is by no means exhaustive. 

A good part of the volume is devoted to the 
exposition of the essential prerequisites for a 
proper understanding of the theory of the 
physical properties of the ions in compounds. 


This will be evident from the following recital 
of its contents. Chapter 1 is introductory and 
refers to the following topics : the transition 
metals and their compounds, stereochemistry, 
the valencies of transition metals and the 
theories of chemical binding. Chapter 2 deals 
with angular momentum and related matters. 
Chapter 3 considers electromagnetic fields. 
Chapter 4 discusses the structure of free atoms 
and ions. Chapter 5 considers,! the role of mag- 
netic effects in atomic structure. Chapter 6 
sets out the theory of groups and their matrix 
representations. Chapter 7 is concerned with 
complex ions. Chapter 8 deals with crystal- 
field theory and the weak-field coupling scheme, 
while Chapter 9 considers the strong-fiekl 
coupling scheme. Chapter 10 considers para- 
magnetic susceptibilities. Chapter 11 is devoted 
to the optical spectra and thermodynamic 
properties, while the subject of the Chapter 12 
is paramagnetic resonance. Six appendices 
follow containing tabular matter and mathe- 
matical notes. The treatise exhibits a very high 
standard of scholarship and didactic power. Its 
printing and get-up is what everyone expects 
from the Cambridge University Press. The 
treatise will be welcomed by all concerned with 
spectroscopy and chemical physics. C. V. R. 


Vapour Pressure of the Elements. By An. N. 
Nesmeyanov. (Translated and edited from 
Russian by J. I. Carasso), (Infosearch Ltd., 
207, Brondesbury Park, London, N.W. 2, 
Distributed by Cleaver'-Hume Press, Ltd., 
10-15, St. Martin’s Street, London, W.C. 2), 
1963. Pp. 469. 

Experimental values of the saturated vapour 
pressure are needed in order to calculate heats 
of sublimation and of evaporation of condensed 
phases. In the electronic valve industry, in 
vacuum metallurgy, and in many other branches 
of science and technology vapour pressure 
effects are often among the most important. 

In the volume under review, the experimental 
results of many authors are presented in tabular 
form and as plots of the logarithm of the 
vapour pressure against reciprocal absolute tem- 
perature. From the most reliable data, combined 
with thermodynamic functions, the coefficients, 
of the equation giving the vapour pressure as 
a function of temperature were evaluated, for 
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each element, on a fast electronic computer, and 
vapour pressure values were computed at fixed 
temperature intervals. The results are given 
in the extensive tabulations to be found at the 
end of the book. These results are preceded 
by a systematic account of the methods of 
measuring vapour pressures contained in the 
first chapter of the book. C. V. R. 


The Physics and Chemistry of Ceramics: Pro- 
ceedings of a Symposium held at the 
Pennsylvania State University in May 
28-20, 1962. Edited by Cyrus Klingsberg. 
(Gordon and Breach, Science Publishers, New 
York), 1963. Price : Paper bound $ 9.50 ; Cloth 
$ 14.50. 

Traditionally, the ceramic industry has been 
directed towards the production of glass and 
clay-based products. The first pure oxide 
ceramic, sinteralumina, paved the way for the 
expansion of ceramics from its narrow classical 
basis into the wide field of all inorganic, non- 
metallic materials. This period of expansion also 
saw great triumphs of the empirical methods, 
especially the finding of ferroelectric BaTiOg 
and that of square-loop ferrites by ceramists. 
The empirical methods were, however, found to 
be deficient from the point of view of the 
reproductibility, the gap between the required 
and the actual properties, and the reliability of 
the empirical materials. These deficiencies were 
especially felt by ceramists working in those 
fields where very exacting, quantitative property 
requirements were made of the materials 
necessary, e.g., for electronics, space -exploration, 
energy conversion uses, etc. The need for a 
greater understanding of the relationship bet- 
ween structure and properties in order to 
improve the performance of ceramic materials 
led the ceramists to seek the help of solid 
state physics and solid state chemistry, in their 
efforts to solve problems of ceramics and related 
ionic solids. 

The volume under review comprises the papers 
presented at the Symposium held in Pennsyl- 
vania in May, 1962. The meeting was organized 
to review the principles of solid state physics 
and solid state chemistry that are applicable to‘ 
research and education in ceramics, and to 
examine mechanisms by which ceramics curri- 
cula can be made more responsive to the future 
needs of materials research. 

The following is the list of papers presented 
at the Symposium: The Interrelation of Cera- 
mics, Metallurgy, Chemistry and Physics by 
F. Seitz; Ceramic Problems' for the Considera- 
tion of the Solid State Physicist by W. R. 


Bussem ; Properties and Crystal Structure of 
Materials by L. V. Azaroff ; Crystal Chemistry 
in Research on Ionic Solids by R. Roy ; Impurity 
Controlled Properties of Ionic Solids by A. D. 
Franklin ; Transition Metal Ions in Solids by 
D. S. McClure ; The Use of Pressure to Investi- 
gate the Electronic Structure of Ionic Crystals 
by H. G. Drickamer ; Diffusion in Ionic Crystals 
by C. E. Birchenall ; The Science and Techno- 
logy of Sintering by J. E. Burke ; Optical 
Properties of Ionic Crystals by R. J. Maurer ; 
The Chemical Approach to Semiconductors by 
H. C. Gatos and A. J. Rosenberg ; Magnetic 
Properties of Ceramics by L. R. Bickford, Ji'. ; 
The Strength of Ceramic Crystals by J. J. 
Gilman ; Dislocation Theories of the High- 
Temperature Creep of Crystalline Solids by 
R. Chang ; Effects of Microstructure on the 
Properties of Ceramics by W. D. Kingery ; 
Recent Developments in Nucleation Theory by 
G, W. Sears ; Federal Sponsorship of Research 
in Ceramics by C. Klingsberg and The Future 
of Ceramic Education — ^A Panel Discussion. 

The lively discussions following each paper 
provide interesting and useful reading. The 
list of papers will indicate that the volume will 
be of great help not only to ceramists, but also 
to the physical scientists engaged in research 
in inorganic, non-metallic solids but are un- 
aware of the many problems that are as yet 
unsolved in this field. M. S. Subramanian. 


The Periodic Table (Third Edition). By D. G. 

Cooper. (Butterworth and Co., 4 and 5 Bell 

Yard, London, W.C. 2), 1964. Pp. x + 110. 

Price 10 sh, 6 d. 

This pocket-size publication of a little more 
than a hundred pages will serve as an excellent 
guide to teachers of inorganic chemistry to pre- 
university and under- graduate classes in Indian 
Universities. 

The Periodic Table has brought systematiza- 
tion in the teaching of inorganic chemistry. Its 
importance and usefulness lie not only in its 
regularities but, probably more so, in its 
irregularities also. In fact it is the latter, 
viewed against the theory of atomic structure, 
that has led to a deeper understanding of the 
chemical and physical properties of inorganic 
molecules. The author has laid stress on these 
points. 

The book may be divided into two parts, a 
first part of about 60 pages dealing with the 
elements according to the well-known chemical 
groups I to Vin and 0 ; and a second part of 
about 40 pages which gives an account of the 
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I^^eriodic Table as a whole, followed by separate 
Sjh.ort sections on a few special topics of interest. 
This is the third edition of the book in which 
tensive revisions have been made and some 
material added. 

K^scperimental Fluid Mechanics. By P. Bradshaw. 
(Pergamon Press, London), 1964. Pp. xii-i- 
210. Price 20 sh. 

This handy publication is a companion volume 
"to the othei' books whi-"h are of a more theoretical 
inetture, in the series dealing with the analytical 
sic3.e of engineering fluid mechanics. The series 
a whole is a planned one published under 
segis of the Thermodynamics and Fluid 
MTochanics Division of the Commonwealth and 
Iiiiternational Library of Science, Technology 
^•11 cl Engineering. Its aim is to provide suitable 
guild e books which will meet the immediate 
'^eQu.irements of the mechanical engineering 
stuLdent in his undergraduate course. 

Tine introductory chapter outlines the necessary 
=^lel•rLents of theory required, such as use of 
iimensional analysis, simplification of equations 
innotion to problems in hand, etc., which will 
De -L-iseful in the experimental chapters to follow. 
CKe second chapter is on wind tunnels and test 
ijgs. This is followed by four chapters on tech- 
li-Quies of measurement with a final chapter on 
yipos of experiments which includes an analysis 
£ six published experiments. Each chapter 
onlains a few selected examples the answers 
D -which are given at the end of the book. 


ur’vey of Biological Progress (Vol, 4). Edited 
Toy Bently Glass, (Academic Press, New York 
a.rx<i London), 1962. Pp. xiii + 465. Price $ 10.00. 
TTais volume, fourth of this series, offers six 
jLite different, yet in some respects related, 
.e'ws of important new areas in modern biology, 
tie first essay entitled, “Animal Taxonomy and 
2 w Systematics” by R. E. Blackwelder, is thought 
«ovoking and is sharply critical of trends in 
e ‘•'"new systematics”. The author brings out 
stx-arp distinction between taxonomy and the 
acdy of speciation which is a part of the now 
,rn isolating field of evolution. The second essay 
H. Fraenkel Conrat gives a thorough 
al 3 ^sis of properties of infectious nucleic acid, 
pecially of the ribose variety. Mos| of the 
aclTJ-sions given therein were derived from 
)ric on tobacco mosaic virus, and many indi- 
tioxis suggest that they are valid for all 
aple and probably also for the more complex 
and DNA viruses, possibly for non-viral 
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DNA or in fact for the germinal substances of 
all cells. This work already constitutes a 
modern classic of biology in the new era of 
genetochemistry. This is followed by C. H. Li’s 
review on “Protein Structure and Biological 
Activity of the Pituitary Hormones” which is 
another fascinating chapter of modern molecular 
biology. 

L. E. Brown’s essay on “Home Range in 
Small Mammal Communities” is the fourth 
essay where the author surveys the old and 
new methods of study of home range. The 
fifth essay offers an exhaustive review of the 
biochemistry of en\ergy' transformations in 
photosynthesis by Andre T. Jagendorf, cind 
covers some of the most important advances in 
all of recent biology. The final article in this 
volume is a chronicle of the magnificent bio- 
logical achievement within the last three 
decades : hhe Discovery and Application of 
Antibiotics’. These reviews are authoritative 
and clear, and likely to be of great assistance 
to students and specialists. T, S. Sadasivan. 


The Theory of the Electronic Spectra of 
Organic Molecules. By J. N. Murrell. 
(Methuen & Co. Ltd., London) , 1963. Pp. xiv -f 
328. Price 55 sh. 

Organic chemists, who dextrously use ultra- 
violet and visible specti’a empirically and' are 
keen to learn the underlying theories, owe 
thanks to Dr. J. N. Murrell for this book. 
Spectroscopists, dismayed by the type of organic 
compounds, will find Jiere a systematic presenta- 
tion of them, the problems that exist and the 
methods to tackle them. 

After an introductory chapter on light absorp- 
tion, and' two chapters dealing with wave 
functions, valence bond, and molecular orbital 
theories, the author starts with ethylene, the 
simplest unsaturated molecule, and its isoelec- 
tronic systems. Then are treated acetylenes 
(and isocyanides), polyenes, cyclic polyenes 
(porphyrins, etc.), the cumulated double-bonded 
systems (allenes, etc.), and the benzenoid 
systems — ^naturally, the longest chapter in the 
book, where many theories are discussed. Non- 
alternant hydrocarbons, radicals and ions are 
postponed to Chapter 12. In considering the 
weakly interacting chromophores (Chapter 7), 
a logical approach is given to the splitting of 
excited states and exciton interactions. 

Chapter 8 discusses the spectra of a large 
variety of organic compounds, the carbonyl 
group, the ^-ketoesters, the nitrogen hetero- 
cycles, etc., where transitions of non-bonding 
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electrons occur. The effect of the inductive, 
steric and mesomeric effects on spectra, ate 
described in three chapters ; the dangers in- 
herent in employing the resonance concept to 
spectroscopic data are lucidly treated with 
examples. The last two chapters are on organic 
molecular' complexes, and fluorescence and 
phosphorescence. Five appendices deal with 
simple quantum mechanical calculations and 
Appendix 6 gives the useful energy-wavelength 
table. 

The book is liberally illustrated with graphs, 
formula and tables. It is one of the very 
readable monographs on quantum mechanical 
approaches to specific issues. G. B, 


The Genetics o£ the Silkworm. By Y. Tazima. 

(Logos Press Ltd. in association with Elek 

Books Ltd., 14, Great James Street, London, 

W.C. 1), 1964. Pp. xii + 253. Price 50 sh. 

The domesticated silkworm holds a place of 
great economic importance in certain parts of 
the wor'ld, especially in Japan. This has been, 
particularly made possible by the vast strides 
taken by her in scientific and technological 
achievements. While the magnitude of contri- 
bution made by Japan has been realised by ihe 
world at large from the occasional reviews 
appearing on scientific aspects, a comprehensive 
and consolidated account of the work remained 
hidden in Japanese literature. In the present 
volume the author, who is a veteran investi- 
gator in the field, has been successful in bringing 
to light a large volume of work conducted on 
the genetics of the silkworm on fundamental 
as well as applied aspects. 

The volume comprises of eleven chapters and 
an appendix listing silkworm genes. The first 
introductory chapter outlines the biology of the 
silkworm. In the subsequent chapters heredi- 
tary traits, linkage ma.ps, developmental genetics, 
sex determination, cocoon colours, the maternal 
inheritance, genetic control of hormonal mecha- 
nism, mosaicism, parthenogenesis and polyploidy, 
mutation and radiation mutagenesis have been 
dealt with. The last two chapters indicate the 
scope of application of genetical studies in 
practical sericulture and the future horizons 
holding promises for fruitful lines of investiga- 
tion. It has been shown, for example, that 
polyploidy which is mainly responsible for 
improved strains in economically useful plants 
does not result in improved strains of silkworm 
in the breeds so far used. The separation of 
males and females at the egg stage is important 
for industrial sericulture since males yield a 
larger quantity of silk. The author along with 
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his collaborators has made possible this separa- 
tion by radiation induced chromosome trans- 
location. 

This comprehensive work is a valuable 
reference book for active workers in the field 
and serves admirably as an advanced treatise 
on the subject. M. B. Shyamala. 


Books Received 

From : (Academic Press, Inc., Publishers, 111, 
Fifth Avenue, New York-3, N.Y.); 
International Review of Neurohiology (Vol. 6) . 
Edited by C. C. Pfei, 1964. Pp. xi -1- 476. 
Price $ 15.00. 

Mammailian Protein Metabolism (Vol. 1). Edited 
by H. N. Munro and J. B. Allison, 1964. 
Pp. XV + 566. Price $ 18.50. 

Comparative Nutrition of Man and Domestic 
Animals (Vol. 2). By H. H. Mitchell, 1964. 
Pp. xxi + 840. Price $ 20.00. 

Radiation^ Isotopes and Bone. By F. C. Mclean 
and A. M. Budy, 1964. Pp. xii -f 216. Price ; 
Cloth $ 5.95 ; Paper $ 3.45. 

International Review of Cytology (Vol. 16) . 
Edited by G. H. Bourne and J. F. Danielli, 
1964. Pp. viii -f 345. Price $ 14.00. 

The Cell — Biochemistry, Physiology, Morphology 
(Vol. 6). Edited by Jean Brachet and Alfred 
E. Mirsky, 1964. Pp. xiv -}- 564. Price : Regular 
$ 18.00 ; Subscription $ 16.00. 

Experimental Chemotherapy (Vol. 2) . Edited by 
R. J. Schnitzer and F. Hawking, 1964. 
Pp. xvii -}- 614. Price $ 23.00. 

Advances in Nuclear Science and Technology 
(Vol. 2). By E. J. Henley and H. Koutz, 1984. 
Pp. X 4- 378. Price $ 14.00. 

Physiology of Mollusca (Vol. 1). Edited by 
K, M. Wilbur and C. M. Yonge, 1964. Pp. xii 
473. Price $ 16.00. 

Categories of Human Learning. Edited by A. W. 

Melton, 1964. Pp. xvi -j- 356. Price $ 8.50. 
Medicinal Chemistry (Vol. 3, No. l)~Molecular 
Pharmacology— The Mode of Action of Biologi- 
cally Active Compounds. Edited by E. J. 
Ariens, 1964. Pp. xviii -f 503. Price $ 17.00. 
Synchytrium. By J. S. Karling, 1964. Pp. xviii -f 
470. Price $ 17.50. 

Cytology and Cell Physiology (Third Edition). 
Edited by G. H. Bourne, 1964. Pp. xvii -1-’ 780. 
Price $20.00 

Methods in Cell Physiology (Voll 1). Edited by 
D. M. Prescott, 1964. Pp. xiii + 465. Price 
$ 16.50. 

Infra-Red Absorption Spectra Index for 1958- 
1962. By H. M. Hershenso, 1964. Pp. xx fi: 153. 
Price $ 12.00. 
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SCIENCE NOTES AND NEWS 


Award of Research Degrees 

Andhra University, has awarded the Ph.D. 
Degree in Physics to Sri. C. Haranath for his 
thesis entitled ‘‘Studies on dielectric dispersion 
on certain polar molecules and the spectroscopic 
determination of relaxation times” ; Ph.D. Degree 
in Nuclear Physics to Sri. M. Visweswara Rao and 
Sri. A. Seshagiri Rao for their theses entitled 
‘‘Studies on the radioactive decay and angular 
correlations with an Electronic Summing Scintil- 
lation spectrometer” and “Studies on the total 
ci'oss-sections of gamma-rays and radioactive 
decay of some nuclei using a Compton Scintilla- 
tion spectrometer” respectively ; Ph.D. Degree 
in Zoology to Sri. P. Chandra Mohan for his 
thesis entitled “Studies on zooplankton of 
Godavari Estuary”. 

Osmania University has awarded the Ph.D. 
Degree in Geology to Sri. C. Leelanandam for 
his thesis entitled “The charnockites and asso- 
ciated rock types of the Kondapalle ai'ea”. 

The Indian Pharmaceutical Congress Asso- 
ciation 

The XVI Session of the Indian Pharmaceutical 
Congress Association will be held during 
December 26-28, 1964, at Baroda, Gujarat. 

Those who intend to attend the Session or sub- 
mit papers in any of the following sections, 
viz.. Pharmacy, Pharmaceutical and Analytical 
Chemistry, Pharmacology and Bacteriology, 
Pharmacognosy and Phytochemistry, Indigenous 
Pharmacy and Pharmaceutical Education may 
please write to Dr. Diptish Chakravarty, Hony. 
Gen. Secretary, The Indian Pharmaceutical 
Congress Association, 18, Convent Road, 
Calcutta-14. 

Genus Bracon Fabricius (Braconidae : Hyme- 
noptera) Parasitising a Gall-Forming Psyllid 
(Psyllidae : Homoptera, Hemiptera) on 

pjicus glomerata 

Atma Ram and B. R. Subba Rao, Division of 
Entomology, I.A.R.I., New Delhi, write : 

Species of the genus Bracon Fabricius have 
xiptil now been recorded as ectoparasites of 
Lepidoptera, Coleoptera and Diptera. No species 
of the genus Bracon has so far' been recorded 
as a parasite of an insect belonging to Hemiptera. 
The authors reared a large number of a Bracon 
sp. from leaf galls on Ficus glomerata at Delhi. 
Dissections of the galls the presence of 


Psyllid, later identified as Pauropsylla depressa 
Crawford (Kindly identified by Dr. R. N. 
Mathur, Dehra Dun). 

This record of a Bracon sp. attacking a 
Psyllid is of interest from 3 points : (1) It is 
the fii'st record of a Bracon sp. attacking a 
hemipteron host ; (2) it is an indication of the 
rather widely polyphagous habits of the ecto- 
parasitic genus Bracon and (3) the 3 orders, 
viz., Lepidoptera, Coleoptera and Diptera, from 
which Bracon spp. have been so far recorded, 
all belong to the Endopterygota, whereas this 
is the first instance of an exopterygotan host 
being attacked by a. Bracon sp. 

Leptosphaerulina tiHolii (Rost) Petrak on 
Jussticia gendarussa — A New Host Record 
from India 

P. K. Daradhiyar, Department of Botany, 
Ranchi College, Ranchi, writes : 

During the studies of mycofiora of Ranchi 
the author came across a leaf-spot disease of 
Jussticia gendarussa in the month of September 
1963, caused by the pathogen Leptospheerulina 
trifolii (Rost) Petrak, which resembles in all 
the morphological characters with that reported 
by H. N. Satya and V. K. Rajlakshmy {Oitrr. 
Sci., July 5, 1964) on Cassia obtusifolia, C. tor a 
and C. absus from Bhopal. One very signifi- 
cant point in this case is that in addition lo 
the above-noted pathogen two other pathogens, 
viz., Glomerella cingulata (Stonem) Spauld and 
Schrenk and Periconia byssoides Pers. ex Schew 
were growing together, which also appear to 
be new records from India. The specimen has 
been deposited at C.M.I., Kew, London, England. 

Michelson’s Interferometer Used to Measure 
Infra-Red Spectrum of Night Airglow at 
High Altitudes 

H. P. Gush and H. L. Buijs of the McLennan 
Laboratory, University of Toronto, have reported 
their measurements of the spectrum of the 
night airglow in the region 1 • 2-2 * 5 p., obtained 
with a Michelson’s interferometer equipped 
with a cooled lead sulphide detector, carried to 
altitudes of about 90,000 feet by a balloon. The 
complete A'u = 2 sequence of the rotation- 
vibration band of OH has been observed at a 
resolution sufficient to resolve the rotational 
structure. For the first time, the (0, 0) band 
of the electropic transition oxygep 
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at l*27/i, involving the ground state, has been, 
observed in the night sky spectrum. It cannot 
be observed at ground level because of the 
absorption due to atmospheric oxygen. 

The interferometer was enclosed in a thermo- 
statted, shock-proofed styrofoam box, and fine 
adjustments of the mirrors and necessary align- 
ments were effected by a command receiver in 
response to signals sent from a ground-based 
transmitter. The interferometer and other 
electronic and telemetric facilities were carried- 
in the gondola which was launched at 10-30 p.m. 
the night of September 20, 1962, from Valcartier, 
Quebec, and the flight lasted until 4-15 a.m. on 
September 21. 

The following signals were telemetered to- 
ground and were displayed during the entire 
flight : (a) the main interferogram at three 

amplifications, (b) the reference interferogram, 
(c) the interferometer temperature and (d) the 
scan position. Ten of the interferograms used 
in measurements were recorded at altitudes in 
excess of 80,000 feet.— (Ca?iad. Jour. Phys., 
1964, 42, 1037.) 

Plan to Set up a 150-Inch Telescope in 

Ausralia to Study the Magellanic Clouds 

The Astronomer Royal, Sir Richard Woolley, 
accompanied by other British astronomers, 
visited Australia in July for talks with leading 
members of the Australian Academy of Sciences 
on the setting up of a 150-inch optical telescope 
for detailed study of the Magellanic Clouds. 
Three sites are under consideration: Coona-, 
barabran in New South Wales. Mount Serle, 
200 miles north of Adelaide ; Mount Singleton 
near Perth. 

The Magellanic Clouds have been described 
as “a unique laboratory for the study of the 
birth and evolution of stars”. Professor Bart J. 
Bok of the Australian National University 
described their importance as follows : “Far to 
the south of the celestial equator lie two great 
treasures of astronomy — the twin assemblages of 
star's known as the Clouds of Magellan. These 
satellite systems of our galaxy can increase our 
understanding of the structure and dynamics of 
galaxies in general. The most luminous super- 
giant stars are spread out in rich array in the 
Clouds of Magellan, often surrounded by glow'- 
ing masses of hydrogen in which new stars are 
in the process of formation.” 
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The Clouds are only about 180,000 light-years 
away. They have another major attraction, 
namely, they are not obscured by the cosmic 
dust that blocks our view of much of the Milky 
Way, the star-rich central plane of our galaxy. 

The Clouds bear the name of the explorer 
Ferdinand Magellan whose chronicler men- 
tioned them in his log of 1521 during the first 
circumnavigation of the world. — (Australian 
Science Newsletter.) 

Magnetic Field in the Galaxy M 82 

A. R. Bandage and W. C. Millar of Mount 
Wilson and Palomar Observatories have obtaineci 
optical evidence for the existence of a lai’ge-scak* 
magnetic field in the spiral galaxy designated 
M 82. Their photographs, made in blue light, 
with the 200-inch telescope, reveal a previously 
undetected array of filaments extended as far 
as 13,000 light-years above and below the 
centre of the disc of M 82. The filaments are 
believed to be the remnants of a violent 
explosion that took place at the centre of the 
galaxy some 1*5 million years ago. Rad.io waves 
from the filaments are characteristic of synchro- 
tron radiation, which is produced by the rapid 
gyration of high energy electrons in a .stronfi[ 
magnetic field. Light from the filaments is 
highly polarized, with the electric vector of the 
light waves perpendicular to the filamentary 
structure. These findings indicate the existenci' 
of a more or less uniform large-scale magnetic 
field directed along the minor axis of M 82,- — 
(Scientific American, July 1964.) 

International Seismological Centre 

A research centre which will co-ordinate the 
work of seismological laboratories throughout 
the world is to be set up in Edinburgh. Seismo- 
logical institutes in 30 countries are expected 
to take part in the centre’s work. The centre, 
to be known as the International Institute of 
Seismological Research, will provide up-to-dale 
information on the occurrence of earthquake.*^ 
and give architects and others an accurate 
picture of the regions where earthquakes occur 
most frequently. 

The Edinburgh centre will be fully automated. 
Information received from seismological labo- 
ratories on punched cards provided by the 
centre will be processed by computers. — (British 
Information Services.) 
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THE NEW PHYSIOLOGY OF VISION 
Chapter I. Introductory 
Sir C. V. RAMAN 


T he faculty of' vision plays an immensely 
important role in human life and activity. 
There are three different aspects of that faculty, 
viz.j the perception of form and space, the 
pei'ception of luminosity and the perception of 
colour. Each of these categories of perception 
is operative over' a wide range of variation oi 
the effects perceived. Very remarkable, also, 
is the degree of precision and capacity for dis- 
crimination exhibited in each case. A fuller 
understanding of these features of our visual 
perceptions is obviously of the highest interest 
and importance. 

The beliefs currently entertained regarding 
the matters referred to above have been largely 
inherited from the era of scientific advance 
when it was thought that the wave-theory of 
light was the proper foundation for an under- 
standing of the phenomena of vision. To find a 
way out of the difficulties then arising, certain 
hypotheses and assumptions were introduced and 
adopted as articles of faith, thereby inhibiting 
an unbiassed study of the facts which would 
have revealed their inadmissibility. Physiologi- 
cal optics thus became a species of make-believe, 
instead of real knowledge based on reason and 
experiment. 

On the 2nd of October 1959, the author gave 
at his Institute in Bangalore a lecture on “Light, 
Colour and Vision” which was an exposition of 
the outstanding features in the functioning of tne 
visual organs of man. The lecture as actually 
delivered traversed only familiar ground, but 
the study of the subject undertaken at the lime 
made it evident that great lacunae existed in 
our understanding of the facts of visual optics. 
The author was thereby encouraged to enter the 
field; with a view to develop the subject on new 
lines. 

The first steps in the direction indicated were 
taken in the authoi-’s address to the Annual 
Meeting of the Indian Academy of Sciences in 
December 1959, which was published in Current 
Science for January 1960. The title of the 
address was “The Sensations of Colour and the 
Nature of the Visual Mechanism” and it sought 
to interpret the known facts of colour perception 
and colour discrimination on the basis of a new 
concept of the functioning of the human retina, 
viz., that it receives the energy quanta of the 
incident light and transforms them into electri- 


cal impulses which travel along the optic 
pathways and reach the cerebral centres. 

❖ 5l; :!t 

Soon afterwards, the author devised a simple 
but highly effective method by which an observer 
can view his own retina in the act of function- 
ing, in other words, perceive the response of 
the retina when light of any chosen spectral 
composition is incident on it. The method 
reveals that the foveal region of the retina 
differs greatly fi’om the areas surrounding it in. 
respect of the sensitivity to different parts of 
the visible spectrum. 

In Memoir No. 125 of the Raman Research 
Institute entitled “The Perception of Light and 
Colour and the Physiology of Vision” published 
in December 1960, this method of studying the 
retina was described in detail and its results 
were illustrated, by a few pictures of the retina 
in colour' as thus observed. It wag shown that 
by using colour filters which isolate particular 
regions of the spectrum for illuminating the 
retina, the method enables the spectroscopic 
behaviour of the absorbing pigments present in 
the retina to be determined and the manner 
in which they are distributed over its area to 
be ascertained. 

The use of polarised light in conjunction with 
colour filters and the same technique enabled 
further progress to be made. It was shown that 
the absorbing material present in the retina 
which is effective in the blue region of the 
spectrum and enables it to be perceived is a 
carotenoid pigment having elongated molecules. 
In the foveal region of the retina, these 
molecules set themselves radially along the 
nerve fibres in that region. The well-known 
fact that the unaided eye can detect polarised 
light was thus shown to be a consequence of the 
molecular form and absorptive properties of the 
visual pigment which is effective in the blue 
region of the spectrum. Memoir No. 133 of the 
Raman Research Institute entitled “The Role of 
the Retina in Vision” published in August 1962 
discusses these findings and includes more 
pictures of the retina in colour. 

Early in the year 1963, the author commenced 
a systematic study of the immense array of 
material available for the study of colour in 
the shape of the flowers and foliage of the plant 
world. The aim was to determine by factual 
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observations the relation which actually exists 
between the perceived colour and the spectral 
composition of the light reflected by or trans- 
mitted .through the petals of flowers or the leaves 
of plants. Quite simple methods, viz., visual 
observation of the light through a pocket spectro- 
scope provided with a wavelength scale enabled 
numerous samples to be quickly examined. The 
results of such observation were checked and 
confirmed by photographic registration of the 
spectra and a critical study of the record. 

The results of the first few months of work 
on these lines were described and illustrated in 
Memoir No. 137 of the Raman Research Institute 
entitled “Floral Colours and the Physiology of 
Vision’ which was published in August 1963. 
The results were extremely striking and they 
led to some significant conclusions regarding the 
colour sensations excited by polychromatic 
radiation. Later work with more material con- 
firmed the results and conclusions set out in the 
memoir. Studies of a similar nature were also 
undertaken with natural and synthetic gem- 
stones, textiles and technical products of various 
sorts exhibiting colour. The results in every 
case supported the conclusions reached by the 
study of fioral colours. 

The outcome of the investigations was to 
establish the fundamental thesis that the primary 
physiological sensations are those excited by 
monochromatic radiation and to show that the 
sensations excited by polychromatic radiation 
are not determinable by simple additive laws. 
The so-called trichromatic hypothesis and the 
ideas regarding colour synthesis based on it were 
found to be definitely contradicted by various 
facts of observation. One of the most striking 
facts emerging from the study is the extraordi- 
narily important role played in colour synthesis 
by the relatively narrow region of wavelengths 
comprised in the yellow sector of the spectrum. 
Its presence or absence makes all the difference- 
in the perceived colour of polychromatic radia- 
tion. 

« Hs 

Under the title “Fluctuations of Luminosity 
in Visual Fields”, the author described in the 
issue of Current Science dated the 5th of 
February 1964, a phenomenon of extraordinary- 
interest discovered by him. Detailed studies 
subsequently made confirmed the explanation 
of it suggested in that preliminary communica- 
tion. Bi'iefiy stated, the substance of the dis- 
covery was that a uniformly illuminated screen 
which diffuses the light falling on it exhibits 
localised fluctuations of luminosity over' its entire 
area when viewed at some distance from it. 
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The magnitude and char’acter of the observed 
fluctuations are found to depend on the strengtli 
and spectral character of the illumination and 
especially also on the distance from which the 
screen is viewed. 

It has been shown that these effects arise by 
reason of the corpuscular nature and behaviour’ 
of light. It is significant that they are observed 
over a wide range of illumination of the screei;, 
which may be far above the absolute threshold 
at which the eye ceases to perceive light. Further 
studies have established that these fluctuations 
of luminosity stand in the closest relationship 
to the subject of visual acuity and that they 
explain the well-known dependance of the 
visibility of the details of an object on, the 
strength of its illumination and the distance of 
the object from the observer. Indeed, the 
variations in the visibility of detail are found 
to be direct consequences of the local fluctuations 
of luminosity in the field in which the object 
is located. 

ii: tli :l: i\i 

In an ai'ticle published in the issue of Curren t 
Science dated the 20th of May 1964 under the 
title “Stars, Nebulae and the Physiology of 
Vision”, the author discussed the explanation 
of various familiar facts of experience regarding 
the objects appearing in the night^i^ky and our 
ability to perceive them and observe the;ir 
characteristics. The article sought to find 
answers to various questions arising in that 
connection and especially the following. Why 
are we unable with our unaided vision to 
perceive stars fainter than the sixth magnitude ? 
Why do the gi'eat majority of stars appear to 
us merely a,s specks of light without any hint 
of colour ? Why do gaseous nebulas appear as 
mere patches of light in small telescopes while 
as seen through giant telescopes they appear as 
blazing masses of colour ? It was shown in the 
article that highly significant conclusions regard- 
ing the functioning of the visual organs emerge 
when these questions are examined in the light 
of the available data regarding the luminosities 
and spectral chara,cters of the stars and the 
nebulae. 

The foregoing is intended to convey some idea 
of the vistas of research in the physiology of 
vision which have been opened by the work of 
the author since October 1959 when his active 
interest in this field had its commencement. The 
account given above does not however attempt 
to state or even to summarise the results of that 
work. That is reserved for the succeeding 
chapters of this work. 
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CHANGES IN THE ZONAL CIRCULATION OVER INDIA ACCOMPANYING THE 
ONSET AND WITHDRAWAL OF THE SOUTHWEST MONSOON 

R. ANANTHAKRISHNAN and A. R. RAMAKRISHNAN 
India Meteorological Department, Poona 


1. Introduction 

F an earlier contribution to this journal 
(E. Ananthakrishnan and A. Krishnan, 
1962) the seasonal variations of the mean 
monthly contour heights and mean monthly 
upper winds at four radio-sonde/rawin stations- 
across India were discussed in relation to the 
southwest monsoon. The stations in question 
(Trivandrum, Madras, Nagpur and New Delhi) 
lie approximately along the meridian of 
77° 30' E. and cover the latitude belt from 
8° 30' N to 28° 30' N- Attention was drawn to 
a number* of interesting features particularly to 
the reversal of pressure gradients in the upper 
troposphere that occurs by about the middle of 
May heralding the onset of the monsoon and 
the changes in the opposite direction that occur 
in September-October leading to the retreat of 
the monsoon. In this contr'ibution we wish to 
focus attention on the upper wind changes that 
occur at these four stations in association with 
the onset and retreat of the southwest monsoon. 
For this purpose we have made a study of the 
daily zonal (east- west) and meridional (north- 
south) components of the upper winds at the* 
four stations during 1963. The results in. 
respect of the zonal components will be briefly 
considered here. 

2. The Southwest Monsooni of 1963 
Diagrams showing the normal dates of onset/ 
withdrawal of the south-west monsoon over/ 
from the different parts of the country have 
been given in the earlier communication. 
According to the official records of the India 
Meteorological Department the year 1963 was 
characterised by the normal onset, withdrawal 
and activity of the south-west monsoon. The 
monsoon set in over the south Bay of Bengal 
during the last week of May and over the 
extreme south of the Peninsula by 31 May. 
It advanced into the different parts of the 
country by about the normal dates and covered 
the entire country by 17 July. The monsoon 
"began to withdraw from northwest India from 
18 September and had retreated from north- 
west India, Uttar Pradesh, north Madhya 
jpradesh and Gujarat State by the end of 
September. By 18 October the monsoon had 
'Vvithdrawn further from nprtfo-east India and 


the north peninsula and was confined to the 
south peninsula. A depression which formed 
over the south-east Bay of Bengal on 18 October 
and intensified into a cyclonic storm during its 
westward movement ci'ossed the Coromandel 
Coast near Cuddalore on the 21st. Later it 
weakened into a depression and recurving north- 
eastwards emerged into the Bay of Bengal near 
Gopalpur on the 26th. Then it rapidly intensi- 
fied into a cyclonic storm, moved across Burma 
coast near Akyab and weakened by 28 October. 

3. Upper Air Circulation : Zonal 
3.1. Figures 1-4 represent isopleths of daily 
zonal upper winds from the surface to 
heights varying from 18 to 24 km. for the sta- 
tions Trivandrum, Madras, Nagpur and New 
Delhi based on 1,200 Z rawin observations. Each 
figure depicts the zonal winds for the follow.ing 
two epochs : 

(a) April-May-June ; 

(b) August-September-October (in respect 
of New Delhi the period chosen is July- 
August- September for reasons which will 
be explained below) . 

The upper set of charts in each of the figures 
illustrate the changes in the zonal circulation m 
association with the onset of the south-west 
monsoon in 1963 ; the lower set of charts 
illustrate the corresponding changes accompany- 
ing the retreat of the monsoon. The main 
features brought out by these diagrams are 
briefly discussed below. 

3.2. Circulation during ApriUMay-^June 

April — Although April is a summer month 
the atmospheric circulation over India in this 
month corresponds generally to the pattern 
prevailing in the earlier winter months. Over 
Trivandrum and Madras the zonal flow is 
predominantly easterly in the lower troposphere 
up to 4-5 km. with speeds less than 20 knots. 
In the upper troposphere, moderate to strong 
westerlies are noticed. At 18/21 km., however, 
the flow appears to be easterly with compara- 
tively weak winds. Over Nagpur and New Delhi 
the flow is westerly at all levels up to 18 km. 
Between 18 and 24 km. winds are extremely 
weak and appear to be generally easterly. In 
the lowest 1km. over Trivandrum the flow is 
yvesterly due to sea breeze whereas over iy[adv^{^ 
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on the east coast, the sea breeze which is from are characterised ^ by rapW increase in speed 
the east is merged in the lower tropospheric with height attaining maximum speed at nearly 
easterlies. The middle and upper tropospheric 12 km. Above this level there is rapid weaken*- 
westerlies over the peninsula as well as the ing of wind with height. The sti'englh oi tiic 
westerlies in the entire troposphere to the north w^esterlies increases from south to north, (he 
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maximum speeds over Trivandrum being slightly 
above 40 knots, over Madras 50/60 knots, over 
Nagpur 80/90 knots and over New Delhi 70/80 
knots. Thus the strongest westerlies in the 
upper troposphere are noticed over Nagpur. The 
flow is not uniformly strong but there are definite 
spells of maximum winds lasting for 7 to 10 days. 

May . — K marked change in the circulation 
occurs over Trivandrum from the beginning of 
May. The lower tropospheric easterlies extend 
upwards and the upper tropospheric-lower 
stratospheric easterlies reach downwards with 
the result the westerlies in between these two 
become shallow in depth and weaken. From 
about 20th the high level easterlies show signs 
of strengthening and the next ten days witness 
large fluctuations in the zonal flow pattern. This 
breaking up and readjustment are noticed over 
Madras also. Marked changes in the flow also 
occur over Nagpur and Delhi. The high level 
easterlies over the stations progressively descend 
to lower levels especially over Nagpur. An 
abrupt weakening of the westerlies at 12 km. 
takes place by 6th of May over Nagpur, and by 
30th of May over Delhi. The first sign of 
strengthening (speed exceeding 40 knots) of 
the upper tropospheric-lower stratospheric 
easterlies over Nagpur is seen on the last day 
of the month. 

3une. — Commencing from the last day of May 
and throughout June the zonal flow over Trivan- 
drum is characterised by steady westerlies in the 
lower levels up to 7-8 km. and easterlies aloft. 
Two spells of strong westerlies lasting 8-10 days 
are noticed towards the beginning and towards 
the end of the month. The upper easterlies 
increase in speed rapidly with height reaching 
maximum values at 14 km. At this level the 
speed is more than 60 knots continuously with 
higher speeds of 70/90 knots occurring in short 
spells of 2-3 days. Between 16 and 18 km., the 
easterlies are comparatively weaker but higher 
up speeds again increase. The flow over Madras 
is similar except that the lower westerlies extend 
to slightly higher levels of 8-9 km. The level 
of maximum speeds in the upper easterlies is 
also somewhat higher. Over' Nagpur the lower 
tropospheric westerlies are interspersed with 
short spells of easterlies. The upper tropospheric 
easterlies gain in strength and from about the 
20th — ^the approximate date of extension of the 
monsoon over Nagpur — and thereafter easterlies 
exceeding 40 knots blow continuously. The flow 
is westerly up to about 14 km. over Delhi with 
easterlies aloft. The field is generally weak, the 
speeds rarely exceeding 20/30 knots and show- 
ing considerable fluctuations. 


3.3. CiTculCLtiou during Augusi-Scptctti 
October 

August , — The zonal flow patlei'ns o 
Trivandrum and Madras in August arc sini 
to those discussed for June and indicate 
continuance of the features associated with 
sway of the southwest monsoon. The flow o 
Nagpur in August is also similar' to that 
June ; the lower westerlies and upper caster 
are, however, more steady and organised. 

September. — The lower tropospheric wcsl 
lies over Trivandrum and Madras weaken api: 
ciably from the middle of this month ; from ah 
the same time the upper easterlies too cc 
nience weakening. From 15 September the il 
is much weaker at all levels over Nag})Ui « 
the pattern is breaking up during the last wi 
October . — Over Trivandrum and Madras 
progressive reduction in the strength of h 
the lower westerlies and the higher easier 
noticed in September continues and by the 3 
of the month easterlies prevail throughout 
troposphere. The spurt of westerlies in 
levels and strengthening of easterlies at hig 
levels seen during the last ten days of 1 
month occurred in association with the 1 
mation and movement of the cyclonic stc 
referred to in Section 2. At 21 km. o' 

Trivandrum the field appears to be vveslc 
while at Madras the available observations in 
cate that the easterly regime still cemtirn 
Over Nagpur the breaking up and reversal 
the circulation pattern seen in the last wt'Ck 
September is complete by the flrst of Ocio 
and from this date onwards wc.stcrlics 
in the upper troposphere with casterlic.s beh 
The westerlies gather speed from 26 th reach 
about 40/50 knots by the end of the mar 
At 18 km. weak easterlies arc scon through 
the month. 

3.4. Circulation over Delhi during July-Aug'u 

September 

The onset of the monsoon over the Delhi a: 
takes place normally by the beginning of Jt 
and the retreat by the middle of Scpteml: 
Hence the wind circulation for' the period Ju 
August- September has been considered 
Delhi. The diagrams indicate that up to 15 k 
in the months of July and August the flow cc 
.sists of alternate spells of westerlies a 
easterlies of varying durations with spo^ 
rarely exceeding 20 knots. Above this lev 
easterlies with speeds 25/35 knots prev 
throughout the period with occasional spe 
of 40/50 knots between 18 and 24 km. Fr( 
the beginning of September the westerly vegii 
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characteristic of winter circulation gains pre- 
dominance and by the 15th of this month the 
westerlies dominate the entire troposphere from 
the surface to 18 km. Strong spells of westerlies 
of 45/55 knots between 9 and 14 km. are already 
noticed in the second half of September. Bet- 
ween 18 and 24 km. the circulation is easterly 
with speeds 15/30 knots. 

4. Conclusions 

This preliminary study of the zonal flow o\'er 
India along a meridian (roughly 78*’ E.) based 
on a year’s data (1963) brings out the following 
features relating to changes in the circulation 
accompanying the onset and withdrawal of the 
southwest monsoon over India : 

(i) While the circulation pattern in April is 
characteristic of winter conditions, the begin- 
ning of May witnesses initiation of changes in 
this pattern which are completed by end of this 
month leading to the establishment of the 
monsoon circulation. Over the peninsula these 
changes are the reversal of the winter circula- 
tion with easterlies below and westerlies aloft 
into the monsoon circulation with westerlies 
below and easterlies aloft. Over the central parts 
of the country the winter westerly regime of 
the middle and upper troposphere is replaced 
by easterly regime. Over north India this 
reversal is most conspicuous in the upper 
troposphere/lower stratosphere. 


(ii) The commencement of the pattern c 
strong westerlies below and strong easterlic 
aloft at Trivandrum and Madras ; the streng 
thening of upper tropospheric/lower strata 
spheric easterlies over Nagpur ; and the abrup 
weakening of the strong upper tropospheri' 
westerlies over Delhi occurred almost simul 
taneously within a period of two to three day 
at the end of May 1963. 

(Hi) The changes accompanying the with 
drawal of the monsoon are fairly sudden ove 
Delhi but gradual over the southern stations 
Strong westerlies at 12 km. characteristic o 
winter circulation are noticed at Delhi abrupt!: 
from 16th September. The reversal of lowe, 
westerly and upper easterly circulation is sees 
over Nagpur near the end of September. Th« 
cessation of the lower westerlies and the stronr 
upper tropospheric easterlies typical of thi 
southwest monsoon, takes place over Madra 
and Trivandrum by the end of October. 

We are making a comprehensive study n 
various aspects of the general circulation ove: 
India and neighbourhood based on upper wine 
data for the period 1957-1964. Further result; 
of our studies will be presented in future com- 
munications. 


1. Anaathakrishnan, R. and Khshnan, A., Sd. 

1962, 31, 133. 


ORIGIN OF THE HYPERSTHENE METEORITES 


TN a recent symposium on meteorites conducted 
^ by the National Academy of Sciences, E. Anders 
of the University of Chicago reported that since 
the year 1800 more than 600 meteorites have 
been seen to fall and have then been recovered. 
An examination of these meteorites revealed 
that 93% of them are stony rather than 
metallic, and that more than half are chondrites, 
that contain chondrules, or finer grains, of the 
mineral hypersthenc. Isotope dating indicates 
that many meteorites underwent rapid cooling 
somewhat 4 billion years ago. The hypersthenc 
meteorites, however, have in common a much 
later cooling date, namely, 400 million years 
ago only. 

One way of accounting for this fact would 
be to assume that all the hypersthese chondrites 


were fragments of a single asteroid that ^Ya 
involved in a catastrophic collision at the iat 
date, namely, 400 million years ago. Searchin 
for astronomical evidence to support ' thi 
hypothesis Anders noted that four swarms c 
small asteroids, comprising more than 34 indi 
viduals, are not tidily in orbit between Jupite 
and Mars. Instead they follow unusually Ion 
paths that bring them inside the orbit of Mar; 
Pointing out that such eccentric traveilei 
would be “ideal launching pads” for eaithboun 
debris, Anders suggests that each of the for 
swaims represents the shattered remnants of 
larger body and that one of the four is tb 
source of all hypersthene chondrites . — (Scientif 
American, July 1964.) 
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HYPERSONIC FLOW PAST A WEDGE 

GIRISHWAR NATm- 
Thokoly u’t 82, Budapest XIV, Hungary 


Notation 

a = [(dp/dp)^]i', velocity of sound. 

P = density. 

T =: absolute temperature. 

R, 0 polar co-ordinates. 

u,v ~ velocity components. 

a semi-vertical angle of the wedge. 

}p = shock wave angle. 

p = pressure. 

h = specific enthalpy. 

q = free-stream velocity, 

m = free-stream Mach number. 

7 = ratio of specific heats. 

= value of u on the surface of the wedge. 

‘^mas. — rnaximum value of q corresponding tO' 
zero pressure. 

C p = pressure coefficient. 

Subscript 

1, 2 denote conditions ahead of the shock and 
just behind it respectively. 

tt, and 6 denote values on the surface of the 
wedge, on the shock wave and at an angle 
d in the shock layer. 

1. Introduction 

The hypersonic flow past a wedge at zero 
angle of incidence was first considered by 
Meyer.i He exhibited the solution by means of 
curves showing the relationships between the 
pressure, speed and angle of the wedge. His 
equations wer’e reproduced by Ackeret,^ who. 
added a photograph of the flow in the neighbour- 
hood of a wedge showing that Meyer’s regime 
does in fact occur. The solution has certain 
limitations which are obvious from an inspection 
of Meyer’s curves. These limitations have been 


treated independently and in greater del nil by 
Bourquard.-^ In the j)ai)('r ehrUMl Ituar. 

solution of the above problem ha.s bei'a oblaireo 
and the various flow chai*aclerislic\s iiave hei-n 
expressed in terms of two inck'iHuideiit vririablt^r, 
ni and cl. The minimum vrduc' of fu and iliv 
maximum value oC <y>, for which tlu‘ .rliot’l. ir 
detached from the surface' of tlu' wt'c'r.e, tut* 
minimum value of jy*, for a givc'iv atid die 
maximum value of beyojid whicli no solidien 
is possible, have been obtained. 

2. Basic Equations and Sof-ution 

Consider an inviscid liypersonic flow os'it a 
wedge at zero angle of incidence. It tlu' anij*' 
of the wedge is loss than a certain \';due, an 
attached shock wave' si)rings from ilu' xaM’trx. 
Now all the flow pro))t‘rties will (U'lumd nimn 
6. It is assumed that viscosity is zm'o and then* 
exists thermodynamic ('Cjuilibriiim. Tlu' lajualiin 
governing the flow cbai'acterisiics in tlie stmc'; 
layer is given by 
d‘u „ 
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The boundary conditions arc' : 

u = r™ a ; f> : dl(/d(f 0, 0 
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^ Permanent address: Lecturer in Mathematics, Science 
College, Patna University, Patna 5 (Bihar), India. 


(the direction of v is negative). 
From (2) and (3), 
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Equation (4) represents a circle whose radius 
is From oblique shock relations and equations 
(2) and (3) we have 


cosec 


4s 

LSI 


2 cos (i/f ~ a) 


sin (2^ — a) — y sin 


j 


(5) 


From equation (5), can be obtained if m and 
a are known. 

2.1. Velocity, Mach Number and Velocity oj 
Sound in the Shock Layer 

The velocity, etc., are given by : 

- ^ 

^ ^ _j_ cos 0-) 


2.4. Minimum Value of m and Maximum Value 
of ip 

From equation (5), the minimum value of m 
and the maximum value of for which the 
shock wave is detached from the wedge, can 
also be calculated. The results of sections 2.3 
and 2.4 are given in Table I. 


Table I 
7= 1'405 


a 

Mini mam 
value 
of 

4s 

Maximum value 
of 

for which the 
shock is detached 

Minimum value 
of 

Pi, for which the 
shock is detached 

10° 

12° . 3-5' 

C;° 

1*4221 

20° 

24° 21-5' 

65° 

1*8430 

30“ 

31° 18-5' 

66° 

2-5348 

40° 

52° 18' 

66° 

4-5210 




q “max. ^ 1 


m 


“ (y ^ 1 + ' C0S¥ 

C03“ («/> ~ a) 




(y ^“) COsVjy C0S“ — a) 

1 — m- COsV <y/cOS^ (</r — a)J 


(7) 

( 8 ) 


The velocity, Mach number and velocity of 
sound are independent of 0. The stream lines 
are straight lines parallel to the surface of the 
wedge in the shock layer unlike cone. 

2.2. Density, Pressure, Temperature and Enthalpy 

The density, pressure, p^/p,, tempera- 

ture, T^/Tj, and enthalpy, h^/hi, just across 
the shock are given by well-known Rankine- 
Hugoniot relations of conservation of mass, 
momentum and energy and oblique shock rela- 
tions, which need not be reproduced here. The 
density, pressure and temperature, etc., and also, 
constant in the shock layer and are the same 
as above. 

The pressure coefficient 

_ 2 r2ym'- si'nV - (y - 1) ."I /qn 

-y+T~ U- 

The pressure gradient on the surface of the 
wedge is zero, i.e., 

(&Cpy<)fl)(|,a = 0. 

2.3. Minimum Value of xp and Maximum Value 
of a 

From equation (5), the minimum value o.f ip, 
for a given a, is determined by sm(2'y; — a) 
— 7 sin a = 0. The maximum value of a, beyond 
which no solution is possible, is given by 
sin a = 1 / 7 . For 7 - 1*405, a is 45° 50*5'. 


3. Numerical Calculation and Discussion 

To illustrate the method, the complete calcu- 
lation is given in Table II. 

The proximity of the shock to the surface of 
the wedge increases as m mcrease.s. The tem.pc- 
rature, pressure and density increase as m or 
a or both increase, m suddenly decreases at 
the shock, the decrease being more rapid for 
higher values of m and a. It can be seen from 
Table II that the flow becomes subsonic when 
a = 40°. 

4. Conclusions 

As compared with cones, wedges produce 
more disturbance in the flow. For equal cone 
and wedge angles, the surface pressure rise and 
the shock angle are greater for wedges. Thus 
a wedge of given angle is a more sensitive 
instrument than a cone for determining the 
Mach number of a stream by measuring the. 
Mach angle or pressure rise, but on the other' 
hand, cones of larger angle than wedges may be 
used with a given Mach number. The shock 
wave is in contact with the leading edge of the 
wedge at higher speeds than it does in the case 
of 'the cone of the same angle. 
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Table II 


a 

10° 

10° 

10° 

20° 

20° 

2n ’ 

m 

23-146 

16-742 

11-277 

le-r.c! 

11-452 

9 ‘.'iS 


12-5° 

13° 

14° 

25° 



Pi Pi 

29*1552 

16-4026 

8 -5268 

50-3721) 

2s-2:uo 

2 r>: 

Ea_^ 

Pi Pi 

4-969 

4-4047 

3-569 

5-555 

4 -IK'xS 

•1 • 6( 

II 

5*867 

3-7238 

2-389 

O-OCkS 

5-717 

4-9 

^pa 

0-07746 

0-07820 

0-0812 

0-2901 

0-2955 

0-3(, 

-2a- =-^. 

$^max. ^max. 

0-9721 

0-966 

0-953 

0-9005 

()-S930 

O-.s.^ 

II 

0-9772 

0-975 

0-972 

0-9097 

0 9()')7 

{}-9 


4-9445 

4-4554 

3-7520 

2-407!) 

2-:)l571 

2-21 








a 

30° 

30° 

30° 

40° 

40° 

40° 

m 

26-562 

13-827 

10-491 

27-704 

15.302 

n - 7i 


37-5'^ 

28^^ 

38-5° 

62-5° 

5,3° 

53 -5* 

II 

305-3316 

84-498 

49 -663 

506- 073 

174 -328 

lOi-7‘ 

Pi Pi 

5-8289 

5-569 

5-3104 

5-892 

,5-753 

5 * 6! 

Ti Ti 

62-382 

15-1729 

9-352 

90-179 

30-3(12 


Cpa 

0-6138 

0-621C 

0-6292 

1-0012 

1-0536 

1 -Oi 

iTmax. ^max* 

0-797 

0-7846 

0-7739 

0-6216 

0-61 J 2 

0*61 

II 

0-8002 

0-795 

0-7913 

0-0235 

0-(U.S0 

0-6 


1-5738 

1*5094 

1-4461 

Cl -9 402 

0-91 98 

o-si 


5. Summary 

A closed form solution to the inviscid hyper- 
sonic flow past a wedge, at zero angle of inci- 
dence, with an attached shock has been obtained. 
Viscosity, heat transfer, dissociation, etc., are 
not taken into account. The different ' flow 
characteristics have been expressed in terms 
of a and m. 


1 . 


2 . 

3, 


4. 


Meyer, R. MiL Fo,-sc/t. A/.-wVv/' 
1908, No. 62. 

dynanuk,” Jlandhuch 
iy^7, 7, Chap. 5. 


r' I’rollstei., R.’k.V 7. 

Flot^^T/uory, Academic Pre.ss, New Vt.rl 
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LETTERS TO THE EDITOR 


PROPAGATION OF ULTRASONIC 
WAVES IN PLASMAS 


The interaction of ultrasonic waves with a 
plasma has been investigated by Sur'din^- an»i 
a dispersion relation for an isothermal plasma 
is obtained. A similar relation for the case in 
non-isothermal plasmas has been given by 
Bhatnagar- who has also suggested a method 
of determining ion and electron temperatures 
in a plasma. 

Both investigations relate to the case in which 
the atomic number of the ion is equal to unity. 
In this note, the I'esults are extended for any 
ionic charge (Z) and the modified results are 
presented. 

Using the same notation employed by 
Bhatnagar, the exact dispersion relation that 
takes note of (Z) will be 


1 , o ov,., , rV /TrhZTA 

_.[ i..|. 11 

( m ' V T„ ^ M ) J 

mM 


we can write 

Ii= J l+ VR pl' 

T ii-vRp* 

and 

Te _ 1 r ( 1 + vRi ) “ i H" 1 “1 

T ' z. Ltl - U-vR;.N‘ 

We note that the electron temperature is 
inversely proportional to the electric charge of 
the ion. 

The author’s thanks are due to Dr. K. S. 
Viswanathan for his guidance and to the Officer- 
on-Special Duty, National Aeronautical Labora- 
tory, Bangalore, for kind permission to publish 
this note. 

National Aeronautical P. Venkatarangan. 

Laboratory, 

Jayamahal Road, 

Bangalore-6, August 19, 1964. 


1. Surdin, Phys. of Fluids, 1964, 5 (11), 1479. 

2. Bhatnagar, V. P., lud. Jour, of Pure and Apph 

Phys., 1964, 2 (5), 160. 


POLYETHYLMETHACRYLATE IN 
DILUTE SOLUTION 


The phase velocities for the cases (1) when 
w « w^^and (2) when w arc respectively as 
follows : 

V - ./(Trl ZTJ r/c 
” V M 


and 



If the velocity of propagation of the ultrasonic 
wave in an unionized gas is denoted by V, where 

V M ’ 

then 

/V,y . T,__ Vr-~-V,/ 

T VV/ ’ T ZV- * 

In terms of the ullrasonic reflection coefficients 
Rj at low frequen'“y (^ << and Rp (when 

where 


Rz = 


Vij- V 


Rp “ 


V 

Vp -rv 


Configurational and frictional properties of 
monodisperse poly ethylmethacry late (PEM) in 0 
(methylethylkelone and isopropanol 1 : 7 by vcl.) 
as well as “good’’ solvent (methylethylketone) 
have been studied by S. N. Chinai and co- 
workers^ by light-scattering and viscosity tech- 
niques. It is felt that extension of range of 
ideal as well as non-ideal solvents for mono- 
as well as poly-disperse PEM might lead to 
interesting conclusions. As a first step we have 
used ethylacetate as a. good solvent for the 
polydisperse PEM at 35° ±0*01°C. 

PEM has been prepared by thermal catalysed 
(Azobisisobutyronitrile) polymerization of ethyl- 
methacrylate at 35-70° C. in nitrogen atmosphere 
with restricted conversion of the latter to 
ca. <20%. Intrinsic viscosities [t?], of purified 
and unfractionated PEM in ethylacetate were 
measured in Ubbelhode type PCL viscometer 
([’?]< 300) or in specially designed variable 
shear rate suspended level dilution viscometer 
([^]> 300). The scattered light intensities by 
carefully centrifuged and filtered solutions of 
PEM at 45-135° angles and the refractive index 
ingr^m^nts {toy thg ipgident unpolarized light; 
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X — 4356 A) were measured in Brice-Phoenix 
photometer* and differential refractometer 
respectively. The light-scattering results were 
treated according to Zimm-' for determination of 

weight average molecular weights, (7 X 10*‘ 
to 117 X 10"*), as well as Z average rms end to 
end distance (p-)}' (Fig- !)• 



Fig. 1. Zimm Plot . 

Cj, C 2 , C 3 , C 4 — Concentration of polymer solution in 
gm. mL~^, X 1,000. 

A'A == (C/t),=„ Vs, sm^e/2, 

A'B = (C/r)^=o Vs, 1,000 c. 

T = turbidity. 

We report the following results : (i) From the 
intercepts of plots of ri^^/CVs, C (C = 0*002- 
0*0005 gm. ml.'i) for various samples, ['>?] (120 
to 970 ml. gm."i) were evaluated. Values of 
Huggin’s constants k' ranged from 0*25 to 0*27. 

(ii) From log-log [*> 7 ] Vs. plots the relation- 
ship [^] ^ 50 ^ = 9*03 X 10 - 2 .M^o- 7 o &7 has been 

established, (in) The linear nature of Zimm 
plot (A' A in Fig. 1) and also determination of 

number average molecular weights (M„) of the 
polymers by Osmometry* has indicated that 

^ 2 and therefore molecular weight dis- 
tribution is of exponential type. (iv) The 
second virial coefficients Ao (from slope of A'B 

in Fig. 1) obey a relationship, A^ocMj-o. £4 Values 
of solvent-polymer interaction constants 
from Ao, are 0*47 to 0*48. (u) converted 

to (r-)J (weight average rins end to end dis- 
tance) according to a recent treatments and 
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the relationship (f ^ = 0-45M has been 
obtained, (vi) The degree of extension of Peh 
in ethylacetate (/““), bi'oa loiind to 
vary from 3*7 to 4*6 for the range of molecular 
weights studied, (/y-)^> repix'sciitirn*; tlu^ theoreti- 
cal rms end to end distan-e. d’he a|){>arcnl dis- 
crepancy in these values in ethy laeetati' and in 
methylethylketone’ (2*6 to 3*0) f<»r higher 
molecular weights would vanish if hetero- 
geneity of the polymer's-' is taken into account. 

(vii) From the intercept of the plot | p- 

Vs. My[v], Flory’s constant 5*2 X 10 - has 

been evaluated, the reported' vahte of K^^foi 
homogeneous PEM being 4*7 >.; H) «’. ('riii) 
Flory’s universal parameter 0 evaluated from 

[n]M after correction for ludtu'ogcncily 

is 3*(r3 X 10“'' in accord with 2*9 X lO--' r(‘{)ortedi 
for homogeneous conditions. (iv) From the 
slope of the plot (^ 0 “)“^ (calculated .from K^i and 
0)Vs. (2P) ^ (P = degree of iX)lyim*rization) 

the value of length of the staiislieal chain 
element, 5 = 4*08 A, may be coinj)arecl with the 
reported value 4*21 A. 

We conclude that (a) the light-scattering 
data for* PEM have been treated in our work 
by the superior method due to Zimm,“ (h) ihc 
values of parameters k\ g, cten, as c‘xpcctec! 
do not deviate much from tire tlu^oretical 
values in spite of the PEM being polydi.spcrse 
and (c) ethylacetate is thcrmoclynainically a 
poorer solvent than rnethy lethylketoi\t* for PM. 

A detailed paper with our experiincmtal result*: 
and discussion will appear elsewhere. 

Dept, of Physical Chemistry, K. Kakunakakan. 
University of Madras, M. vSantaiwa. 

Madras-25, August 11, 1964. 


1. Chiaai, S. N. and Samuels, R. f., /. /Wy. Sti. 

1956, 19, 463. 

2. Zimm, B. H., /. C/i£m. Phy., lO lS 16 , 1099. 

3. Matsumoto, M. and Ohyairagi, V., /. Poly. Sci,, 

I960, 46 , 441. 


A PRELIMINARY THIN-LAYER 
CHROMATOGRAPHIC STUDY OF THE 
SEED EXTRACTS OF GARCINIA KOLA 
HECKEL (GUTTIFERAE) 

Garcinia kola (Bitter kola) is a tree indigenous 
to Nigeria. Various parts of it have found appli** 
cation in local medicine, and the bitter seeds 
are useful in br'onchitis, etc. (Irvine, 1961 ; 
Oliver 1960). No alkaloids have been detected 
in the seeds, but it is suggested that the active 
principles reside in the resinous fraction 
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(Irvine, Oliver). Since little is known of the 
active principles, this work has been undertaken 
in order to further elucidate them. 

The starchy seeds were decorticated, bruised 
and extracted with ether at room temperature 
in order to remove the resin. The I’esidue was 
macerated overnight in cold water, and the 
resulting" yellow solution filtered and treated with 
solution of lead acetate to precipitate the non- 
glycosidal impurities. After filtering, hydrogen 
sulphide was passed through the solution to 
remove excess lead. The solution was finally 
filtered, concentrated and used for chromato- 
graphy. 



FIG. 1 

The above yellow ethereal solution was eva- 
porated to yield a resinous substance which 
soon turned purplish-brown in colour. 

Chromatography of the purified aqueous 
extract was carried out at room temperature 
(25° C.). The adsorbent was silica gel G (Merck 
for T.L.C.) of thickness 250 The solvent system 
was methanol/water : 21/1, and average deve- 
lopment time, 30 minutes. The spots were 
detected by the blue fluorescence given by them 
under an ultra-violet lamp. 

The purified aqueous extract of the seeds 
gave four components, a, b, c and d, on the 


chromatogram, three of which (b, c and d) 1 
Rf values of 0-31, 0*74 and 0*90 respective 
The remaining component (a) did not migr; 

The aqueous solution was found to be Dit. 
but the resinous extract tasteless. Thus 
bitter principles are water-soluble, but eth 
insoluble. It is therefore likely that the act 
principles (which are probably glycosides) ; 
not in the resin, but may be constituted by <. 
or more of the water-soluble componei 
separated on the chromatogram. 

The purplish-brown colour assumed by 1 
dry ethereal extract seems to be due to a si 
stance which v/hen exposed to the air for' soi 
time changes to a purplish-brown colour. T 
ethereal solution itself retained its yellow coin 
The surfaces of some of the decorticated see 
exhibited this colour’, especially when the tej 
was originally cracked. The substance givi 
this colour is slightly soluble in water and w 
therefore present in the crude aqueous extra 
It was, however, removed during the purific 
lion of the aqueous extract. The purplish-bro\ 
colour is produced either in aqueous or ethere 
solution by the addition of a few drops of 
10% alcoholic solution of ferric chloride. 

The author is grateful to the Research Coi 
mittee of the University of Nigeria for maki: 
funds available in aid of this work. 
Department of Chemistry, I. U. W. Osisioc 
University of Nigeria, 

Nsukka, Nigeria, August 25, 1964. 


1. Irvine, F. K., Wooay Pla^its of Gha?m, 1691, p. 1- 

2. Oliver, B , Medicinal Plants in Nigeria^ 1960, p. 


INFRA-RED SPECTRA OF 
ISOFLAVONES 

In a recent paper"* Guillarmod and Piguet ha 
recorded that the I.R. absorption of the carbor 
group of isoflavones lies in the region 1620 cit 
and the frequency rises to 1650 cm."i if there 
a hydroxyl group in the 5-position. We w 
to point out that a similar observation was ms 
in our earlier paper on the isoflavonoids 
Ougenia daVbergioides. In that study, the I 
spectra of several isoflavanones and rela 
isoflavones- were compared (see Table I), 
an isoflavanone with a free hydroxyl group 
the 5-position, the carbonyl absorption is 
1630-1645 cm.‘^ region. When the chelat 
effect of the 5 -hydroxyl group is removed 
methylation the carbonyl frequency goes up 
1660-1670 cm.'i which is normal to expectati 
However in the case of the corresponding i 
flavone derivatives the effect is just the revei 
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the isoflavones with free 5-hydroxyl exhibit a 
carbonyl frequency at about 1660 cm."i and 
when that hydroxyl group is methylated the 
frequency instead of rising is lowered to 
1640cin."i This special feature was attributed 
to the predominant resonance structui'e (A) in 
isoflavone changing to (B) when a 5-OH grou-p 
is present. In a later publication Briggs and 
Cebalo^ have recorded the carbonyl frequencies 
of a number of isoflavones in which similsr 
behaviour has been observed. 


/\/°\ 

\/\/ 

I 


/ \ 


(A) 


/\/% 


I II II 

>/\/ 




0 O 

\h/ 


(B) 


\ 
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Table I 


Isoflayauones 

C = 0 frequency 
in cm.'^(KBr) 

1. 5 : 7 ; 2' : 4 '-( 0 H) 4 -(dall)ergioidm) 

1637 

2. 5 : 7 : 2' : 4' -(OCHj)! 

166i3 

3. .5-Hydro.sy-7 ; 2' : 4' ■(OCUIs’lj .. 

(in CHCI 3 ) 
1614 

4. 5 : 7-Dihydroxy-2' : f'^OCHs)., .. 

1643 

5. 5 : 2' : 4'-(OH)3-7-(OCir3)-6-(CH3)- 

1627 

(Ougeinin) 

6. o-Acetoxy-2' : < : 7 .(OCH 3 ) 3 - 6 -(CH 3 ) 

1692 

Isoflavones 

1. 5: 7 : 2' ; 4'-(OCH3)i 

1640 

2. 5 : 7 : 2' : 4' -( 01 - 1)4 

1656 

3. 5-(OH)-7:2'-;4'-(OC2H5)3 

1659 

4. o-(OH)-7 : 2' : 4'-(0 :H 3 ) 3-6 (CH 3 ) 

1656 

5. 5-(OH)-6:7:2' :5'-(0CH3)4 .. 

6 . 2'-BerzylQxv-7-(OII)-5 : 8 : 5' 

16673 

16453 

0 

n 

CO 

7. 2 : 7 : 5 -Tryben 2 yloxy 8 : 5 '- 

16453 

(OCHs). 


Flavone derivatives also exhibit similar 
behaviour as noted earlier by Hergert and 
Kurth.'i The validity of structure A is supported 
by comparison with the I.R. spectra of the 
analogous structures found in flavylium salts.*^ 
marked absorption in the same region 
le 11) . The introduction of the 
group in flavones and isoflavones 
the pyrlium type ring structure 
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of A changing it to B and the frequency that is 
thereby obtained corresponds to the aromatic 
ketone in which the 0 = 0 frequency is dirrii^ 
nished by hydrogen bond formation. 


Table II 


Flavylium salts 

1 . Apigeninidin chloride 

2 . Luteolinidiu chloride 

3. Tetrainethyl luteolinidin chloridu 

4. Peiargonidin chloride 

5. Cyanidin chloride 

6 . Peonidln chloride 

7. Molvidin chloride 




1030-40 

.. inaiHo 
1034-35 
.. 103 71 : 2 '^ 

.. . 1039-40 

.. 1037 ± 2 ^ 
.. 3037 ± 2 ^' 


Department of Chemistry, j. d. Ramanathan, 

Delhi University, T. R. Seshadki, 

Delhi-6, August 26, 1964. 


Rguet, //<.•&, C/nm. Ada, lOGII, 46, 

2. Balakrishna, S,, H al., r,vc. Roy. S'oe. lOfti 

268 A, 10. i ■ ^ iJO,, 

3. Briggs, L. H. and Cebalo, T., 'J'ftrahoAron, 1063 

19, 2301. ’ 

4 . Hergert, I-I. T. and Kurth, E. F., I.A,C S 1053 

75, 1022. . 

5. Ribereau-Gayon, P. and Jo.sien, M. L., ihdL Koc 

Chim, France, 19 CO, p. 934-, 


SEPARATION OF l-METHYL-4 AND 
5-CYANOMETHYL' IMIDAZOLES 
A BRIEF review of the methods of preparing 
N-methyl-4- and S-sutelituted iinid;izolc deri- 
vatives indicates that there arc two Iviics of 
methods in the literature. In one 4(6)' irnidii- 
zole derivatives arc meiliylatetl by tin; usual 
methods and the two isoniers so oblaiirr! nre 
separated through fractional crystal lisa tiou of 
their picrates, e.g., 

(i) Methylation of 4(5)-imidazolyl fonua!- 
dehyde by dimedhyt .sulphate vvliich 
yielded only l-methyl-4-imida/.olyI Xonu- 
aldehyde (yield, 5-7%) (Uubball and 
Pyman, 1928). 

(ii) Methylation of 4 (5) -hydroxymethyl 

imidazole by methyl iodide which led 
to both l-mothyl-4-hydi'o.xymethyI im'da- 
zole (in 46% yield) and l-nu4hyl-5- 
hydroxymeihyl imidazole (in 13% yield) 
(Rouff and Scott, IPSO)’. 

(Hi) Methylation of 4(5)-c.yanomethyl imida- 
zole by dimethyl sulphate in aqueous 
sodium hydroxide giving l-methyl-4- 
cyanomethyl-imidazolc (in 4-3% yield) 
and l~rnethyl-5-c’yanomethyl imidazole 
(in 15% yield) (Pyman, 1911), 

In the second type of preparation the indivi- 
dual compounds, 1 -methyl-4- and 5-substitutd 
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imidazole derivatives are synthesized by a 
direct and unambiguous method. In this cate- 
gory those of Jones (1949) for preparing 1 : 5 
substituted imidazoles and Dodson and Ross 
(1950) for preparing 1 :4 substituted imidazoles 
are worth noting. The method of Dodson and 
Ross is however only partially unambiguous 
because although they report the formation of 
only one form (1 : 4), they expected a mixture 
of both 1 : 4 and 1 : 5 substituted derivatives. 

The above survey thus suggests that if both 
1 ; 4 and 1 : 5 substituted derivatives are 
required, N-methylation of imidazole compound 
followed by separation of the mixture of isomers 
through fractional crystallization of their picrates 
(in poor yields — vide supra) will have to be 
undertaken and this is apparently a laborious 
and wasteful procedure. Now when either of 
the two isomers alone is required one has to 
employ the method of .Jones (1949) or Dodson 
and Ross (1950; . It was here the authors 
thought of applying a direct chromatographic 
separation to the N-methylated products for 
obtaining the two isomers in good yield. 
Starling from these separated components it 
would then be possible to prepare any derivative 
of either 1 : 4 or 1 : 5 substituted imidazole. 

In order to achieve this, 4 ( 5 ) -hydroxymethyl 
imidazole as picratc was prepared according to 
Horning (1955) and was then converted into 
4 (5)--chloromcthyl imidazole-hydrochloride 
(Mehler, Tabor and Bauer, 1952). This was 
then changed inlo 4(r))~cyanomcthyl-imidazolc 
by the action of pot. cyanide and finally into a 
mixture of two isomers (1:4 and 1 : 5) using 
dimethyl sulphate and sodium hydroxide (Pyman, 
1911). Using benzene as solvent this mixture of 
isomers was run over a column of alumina 
(adsorbent) and was then eluted with a mix- 
ture of benzene and ethanol in the ratio 99 : 1. 
This gave a clean separation of the isomei's with 
about 40% yield of each component. The 
compound obtained from the first few fractions 
collected was idcntiiled as l-mcthyl-4-cyano- 
methyl imidazole by preparing its picrate and 
then comparing it wiUi an authentic sample 
obtained by PymaiTs method (m.p. observed = 
202-04" C., reported = 209-10" C. corrected.— 
Pyman, 1911. Mixed m.p. = 203-04" C.) . The 
subsequent fractions collected gave l-methyl~5- 
cyanomethyl imidazole, characterised again by its 
picrate, m.p. 152-55" C. (Reported m.p. 156-57" C. 
— corrected — Pyman, 1911). Mixed m.p. with an 
authentic sample was found to be 154-56" C. 

It is apparent therefore that the method of 
chromatographic separation possesses an adyanc- 


age over Pyman’s method and may be applied to 
all the isomeric mixtures of 1 : 4 and 1 : 5 substi- 
tuted imidazole derivatives. 

The authors express their sincere thanks to 
Professor G. B. Singh for providing the neces- 
sary facilities. 

Department of Chemistry, S. M. Deshpande. 
Banaras Hindu University, T. J. Joseph. 
Varanasi-5, India, Augustus, 1964. 
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ON THE OCCURRENCE OF A 
PORPHYRITIC NORITE NEAR MELUR, 
TRICHUR DISTRICT, KERALA 

In his Presidential Address to the Fiftieth Indian 
Science Congress on the Hypersthene-bearing 
Rocks of the Madras State, India, ^ P. R. j. 
Naidu has drawn attention to the occurrence of 
certain noritic dykes in the Mettupalaiyam area 
with perfectly porphyritic euhedral (8-sided) 
crystals of hypersthene, set in a matrix cf 
plagioclase laths which have distinctly intruded 
into the Peninsular' gneisses. 

Some six years ago, a rock of an exactly 
similar description was observed by the present 
author near the village of Melur (10° 17' 48" : 
76" 21' 16") in the course of a radiometric survey 
of Paris of the Trichur District of Kerala State 
(Survey of India sheet No. 58B/7) occupied 
mainly by the Peninsular gneisses, basic inter- 
mediate and acid charhockites. A br'ief account 
of its field relationships, petrographic characters 
and origin is pi'esented in this paper. 

From a study of sections in quarries it is seen 
that the porphyritic norite occurs as vein-like 
offshoots of a huge lenticular mass of basic 
granulite occurring in a gneissic formation. 
The norite vein shows a clear' porphyritic 
texture with euhedral crystals of hypersthene 
set in a matrix of clear and non-perthitic 
plagioclase laths. The plagioclase has an 
anorthite content of 40 to 50% and is twinned 
according to the Carlsbad and Albite- Carlsbad 
laws. The basic rock has a granulitic texture, 
exhibiting a rnosaic of equigranular clino anij 
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orthopyroxenes and plagioclase. The plagioclase 
has an anorthite content of 55 to 70% and is. 
twinned on the Peiicline and Albite laws. The 
rock has a specific gravity of 3 '11. 

From a study of the mineralogical characters 
of these two rocks, the author is led to the 
inference that the poi'phyritic norite is un- 
doubtedly igneous in origin and is a differentiate 
of the basic granuiite. For example, there is a 
gradual decrease in the anorthite content of 
the plagioclase from the basic granuiite (An% 
55-70) to the porphyritic norite (An% 40-50). 
Moreover, different fractions of the two rocks 
show a variation in the relative proportion of 
the pyroxenes to plagioclase. These features 
are very characteristic of a differentiated series. 

During the radiometric survey of an area of 
over 100 sq. miles in the Trichur district, the 
author also made the following significant obser- 
vations : — 

1. The relative amount of charnockites 
occuiTing in the area is very minor when com- 
pared with the bulk of the gneisses present. 

2. The basic charnockites ^f the area are 
very restricted in bulk when compared with the 
acid charnockites which form the bulkiest mem- 
ber. 

Large tracts of the Kerala State where charno- 
ckites occur are yet to be mapped in detail.. 
When this is done, the author has no doubt that 
more evidences would be forthcoming in support 
of P. R. J. Naidu’s conviction that there is noth- 
ing like a rock called “charnockite”, which is 
not a hypersthene-granite, that there is nothing 
like an igneous consanguineous series of rocks 
called the ‘hharnockite-series”, which have dif- 
ferentiated from the ultrabasic to the acidic end, 
and that there is nothing like a province, called 
“the charnockitic province”, which is not at 
once a granite-gneiss-schist province. 

The author is grateful to Prof. D. N. Wadia 
for kindly permitting publication of this paper, 
and to Mr. K. K. Dar for his encouragement. 

Atomic Minerals Division, S. Viswanath^vn. 
Dept, of Atomic Energy, 

Government of India, 

New Delhi, April 20, 1964. 
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ON XHE OCCURRENCE OF 
DICROIDIUM FLORA IN SIDHi 
DISTRICT, MADHYA PR.^DESH^ 

The note records for the first time an interesti 
occurrence of a carbonised Dicroidkm flc 
from the Sidhi District, Madhya Pradesh, whi 
suggests the presence of hitherto unkno^. 
Triassic horizon in the Gondwana succession 
the area. 

The earliest collections of fossil plants fn 
Sidhi District were made by Hughesi in If 
from Bajbai (24° 4' : 81° 57'), Chanduic 
(24° 6' 30" : 81° 37' 50") and Parasi (24° 2 
82° 7'). From these collections Feistmant 
described Glossojoteris communis, G. indl 
G. angustifolia, G. formosa, Schizoneura gor, 
wanensis and Vertebraria indie a and assigr 
a Raniganj age to the beds. Later, Ahim 
mapped the area in 1952-53 and reoorl 
1 Schizoneura sp., Glossopteris retifera, G. indi 
Vertebraria indica and Sphenopteris polymorj: 
(Ahmad and Rao'O- TripathP identified 1 
vertebrate fossil collected from Marhwas (24° 
30" : 81° 47') by Ahmad and Rao as Rhinesuci 
wadiai and confirmed the late Permian age 
the beds. 

The present author' while engaged in 1 
seai’ch for vertebrate fossils near Marhw 
Sidhi District, also made a collection of ph 
fossils from a number of localities. The b( 
along the Sehra nala, Sondia and Mujga: 
streams contain the already reported forms, si 
as Glossopteris indica, G. browniana, Schi'^onei 
gondwanensis, Vertebraria indica and Sphei 
pteris sp. A very interesting plant assembla 
however, was discover'cd along the Gopad riv 
near the village Nidpur (24° 7' : 81° 54') 
which the plants are e:kceptionally well preser'\ 
as carbonized remains and are thus idea 
suited for epidermal studies. In this coPect 
three distinct species of Dicroidium could 
identified by their epidermal structure. A i 
fragments of Glossopteris were also observ 
In addition, the sediments have yielded, 
maceration, an assemblage of spores and pol 
along with numerous pieces of cuticles. 

The discovery of Dicroidium in these beds 
significant as it reveals, for the first time, 
presence of a definite Triassic horizon in ’ 
Gondwana succession of Sidhi District. Althoi 
lithological demarcation of the horizons 
somewhat difficult it may be safely contenc 
that Dicroidium-hearing beds of the Gopad rr 
section are certainly not older than the Panch( 
The common occurrence and var'iety of Dicr 
diurr\ in the beds are^ in fact^ suggestive of 
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somewhat younger age comparable with that of 
the Parsora beds (Lele^b. A systematic search for 
plant fossils in this area should certainly prove 
rewarding in revealing the Palaeozoic-ATesozoic 
succession of the Gondwanas. The exception- 
ally well-preserved plants and the presence of 
spores and pollen have indeed opened n new 
scope foi' the detailed study of the Dicroidhim 
flora in India. 

The author is thankful to Shri M. V. A. Sastry, 
Palseontologist, Geological Survey of India, for 
his guidance and to Dr. M. N. Bose, Birbal Sahni 
Institute of Palasobotany, for helpful suggestion'. 

Central Palaeontological P. P. Satsangi. 

Laboratories, 

Geological Survey of India, 

Calcutta, May 22, 1964. 


* Published with the kind permission of the Director- 
General, Geological Survey of India. 
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EFFECT OF THIOUREA ON SPAWNING 
IN THE SKIPPER FROG RAN A 
CYANOPHLYCTIS (Schn). 

Although the thyroid gland plays an important 
role in amphibian metamorphosis,' its function 
in the adult, particularly during reproduclion, 
is still obscure. In almost all animals the 
thyroid gland is active during breeding season.---^ 
Thyroidectomy or administration of thiouracil, 
an antithyroid drug, inhibits ovulation in 
rodents.*' Whether this action of thyroid is 
mediated through other endocrine glands is not 
clear. As the amphibian ovary affords a suit- 
able material to elucidate this problem, a. 
detailed investigation on the activity of the 
thyroid and the action of antithyroid drugs, 
particularly thiourea, during reproduction was 
undertaken. The present investigation describes 
the effect of thiourea on spawning in the skipper 
frog. 

Unlike other frogs, the skipper frog is gravid 
throughout the year" and is, therefore, selected 
for experimentation. Gravid frogs weighing 20 
to 35 gm., collected in the vicinity of Mysore, 
were kept in aerated aquaria at a temperature 
ranging from 20 to 25° C. and were fed orally 
with minced frog’s thigh muscles. Gi'aded doses 
pf thioureei (Atlas Chemicals) ranging from 


0*625^g. to 5 Mg. in 1ml. of distilled water was 
injected intraperitonially on alternate days till 
9th day. The controls received 1 ml. of distilled 
watei'. The spawning response was tested by 
injecting 4 homoplastic homogenized pituitaries 
in 1 ml. of distilled water on the 10th day and 
the number of eggs spawned per frog was 
counted on the next day. The frogs were 
autopsied without anaesthesia : The ovary, 
oviduct, liver, kidney, pituitary and thyroid 
were dissected out, fixed in Bouin’s fluid, sec- 
tioned at 7 and 10 m thick and stained in 
Ehrlich’s haematoxylin-eosin and Mallory’s 
triple stains. Except pituitary and thyroid, the 
rest of the organs were weighed to the nearest 
mg. The spawning index was calculated as 
follows : 

Spawning index = No. of eggs spawned/frog 
4- % No. of frogs spawned (Incidence) x lO'k 
Administration of thiourea has definitely 
inhibited the rate of spawning. With 1-25, 2-5 
or 5 Mg. of thiourea there is reduction in the 
spawning rate by 73*46, 83*41 or 92*51% 
respectively which is highly significant when 
compared to that of the controls (P = < 0*001). 
But the % incidence of spawning is slightly 
affected. Almost all thiourea-treated frogs have 
spawned but the number of eggs released is 
much reduced depending on the dosage of 
thiourea. Therefore the spawning index gives 
a reliable method of evaluating the spawning 
response. With gradual increase in the dose of 
thiourea there is proportionate reduction in the 
spawning index (Table I). The ovaries of the 
thiourea-treated frogs do not show any dis- 
cernible changes either in the structure or in 
the weight when compared to those of the con- 
trols. On the contrary the ovaries of the con- 
trols are slightly heavier in spite of profuse 
spawning. It appears, therefoi'e, that thiourea 
inhibits the release of eggs from the gravid 
ovary. It is interesting to note that the thyroid 
gland of the frogs treated with thiourea shows 
hypothyroidic changes wherein there is spread- 
ing of the thyroid follicles lined by thin 
squamous epithelium. There is no appreciable 
change in the weights of oviduct, liver and 
kidney by this treatment. But the per cent loss 
of body weight and the percentage mortality are 
higher with higher dose of thiourea. 

Whether thiourea acts directly on the ovary 
making insensitive to gonadotrophins to ovulate 
or its action is mediated through thyroid, 
pituitary or adrenals is not clear. No doubt 
the process of ovulation and spawning in fishes 
and amphibia is due tq the consummate effect 
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Table I 


Effect of graded doses of thiourea on si^aivving hi the skipper frua 





Spawning 


Weiglit (gm.);n)0 gm. (IkW. M 1 

S.P.) 

Dose 

ATg./frog 

% 

Mortality 

0/ 

/o 

Loss in 
B.W. 

No. of 
egg 

% 



Ovidiu t 

Ridiiiy 

1 -i w r 


per Frog 

m:±s. E. 

Incicleiico 

Incle-x 

Ovary 

Control 


12-64 

226 

100 

32*6 

7-02 ±0- 19 

l*37:i:,()*]l) 

0*:M I t)ai2 

2 ..''6 1 non 

(16) 



±8*72 







6*625 

, . 

7-21 

145*0* 

100 

24*56 

4*03 ±1 - M: 

0*8M ,1:0 *2.1 

0*25 toaid 

) *2 1 i 

( 5) 



+ 24-35 







1*25 

. . 

11-97 

60-5t 

100 

16*05 

5*03±I*12 

0*!I5 10*32 

0*26 1 n-Oi 

tMl.i ; na>| 

( 8) 



±8-7.‘! 







2*5 

16*04 

16-04 

37-5t 

90 

12*75 

G*90;l:0*87 

3-6!) 1 ()*3:3 

0*2i) 1 U'Ol 

2*:k» “ n - 1 .. 

(12) 



±8-73 







5-0 

45*00 

lC-62 

17-08t 

75 

9*21 

0*SD1:0*81 

1*51 :1;0*21 

0-35 I (IMCJ 

2-77 ' n-:; 

(20) 



±4-50 








Number in parenthesis = number of frogs, M± S.E. = Arithmetic mean mror. 

Probability (P) = *'‘'=<•01; t = <*001. B.W. —Body weight. 


of all endocrine organs, particularly pituitary 
and adrenalsd’^"^ As thiourea is a proved anti- 
thyroid drug interfering with the synthesis of 
thyroxine, the antiovulatory action of thiourea 
is probably mediated through thyroid. Thyroid 
deficiency in a few species of mammals inter- 
feres with the reproductive cycle in the female.'h^* 
Thyroidectomy or administration of thiouracil 
inhibits ovulation in rabbits and mice.^i It is 
reported that hypothyroidism reduces the pro- 
duction and release of gonadotrophic hormones 
of the pituitary, impairs the adrenal function and 
influences the ovarian response to the gonado- 
trophins in rats.^<-> In this experiment treatment 
of thiourea induces hypothyroidism which in 
turn may affect the spawning response directly 
or indirectly through the pituitary and adrenals. 
However this experiment is subjected to criti- 
cism because of the possibility of toxicity 
exerted independently of the effect on thyroid 
hormone production. Investigations are being 
conducted both in vivo and in vitro to elucidate 
the mode of action of thiourea. 

This research is supported by the Mysore 
University, U.G.C. and Ford Foundation grants 
for which we are highly indebted. 

Physiology of H. B. D. Sarkar. 

Reproduction Wing, S. R. Kanakaraj. 

Manasa Gangotri, M. Appaswamy Rao. 

Mysore, August 4, 1964. 
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POST-PARTUM PREGNANCY IN THE 
INDIAN FRUIT HAT * 

ROUSETTVS LESCFlENAULTI (niCSM) 

After the first rc'txn’t of Maltfu'w;; ( IPIPt 

about the oreiirreiict' of inoiv Ihan un»* jo**. 
nancy in the year iu Nurteris Julenh!, a • .. 
more species of bats Jiav(‘ al;:o brrn know n 
breed more tluin once in Ui<‘ yiaar, rr .. / : 
modus rotundus (Wimsatt, and 'rrapid<i. Itro/., 
Taphozous longivuuiHs (CJopalakri.slina, Ipdl i 

1955) , and Cynopterus sphhi.v gnupi'fii'ns lAbodn . 

1956) . In Desmodus roliiudus and oo. 

longimanus there is no ix'.-d.ritdod hnaalinj' av,.. aio 
but the bats breed throughout Uu' year, i'duihejy 
the authors have Itxl iu coinixdlinr, evidenre to 
show that in these sj)ccies Iheia* is a <iuiek .* ueee, - 
Sion of pregnancies and lliat Uu‘ri‘ j;; ;i p]iy.si(d(o;i 
cal alternation of the two sides of the 
genitalia in successive biyxxUng cyrl(\s. It i-: ii.Se- 
resting to note that all the spev'wy, of wle'ea 
breed more then oneo in tlu^ y(*nr are IrufHis.i 
in their distribution. Barring (lu-x* sjaxai-' 
mentioned above the bats an^ known to hrotil 
only once in the year ,m a sharjdy deiiiuMl sear.on, 

^ The present communication embodies obst^rva- 
tipng on pertain peculiarities in tlic brerH,ling 
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habits of Rouse tius leschcnaulti around Aurai.-ga- 
bad, Maharashti'a Slate. Although monthly 
collections to represent all the months of the 
year are being made, the pertinent details of 
only some of the collections are incorpoi ated 
in ihe present paper. The data pertain to 
collections made between January through April 
]9()4. The extract from the collection diary is 
idveii in Table 1. 


Table I 

Date 

MnK-s 

Females 

Total 

:il“l"l0(i4 

15 

21 

3G 

27-1-1961 

22 

24 

40 

S-2-hlG4 

22 

30 

52 

28-2-190-1 

10 

17 

33 

12 3-1904 

S 

24 

32 

22-3-191:4 

11 

IG 

27 

3-4-19(14 

10 

27 

37 

5-4-1904 

0 

32 

41 

8-4-190-1- 

10 

13 

23 

13-4-1 9 01 

2{.) 

13 

33 

20-1-190-1- 

7 

10 

23 


In the non-pregnant females the genitalia 
I'cseinble those in other megachiropteran bats, 
and c'onsist of a pair of ovaries, a symmetri- 
cally placed bicornualc uterus foi'ming the twe 
lalcral limbs of a ‘Y’ and the vagina forming 
tiu‘ nieciian limb of the ‘Y’. The collection 
diary reveals the following facts : 

ProM'ressively advanced .stages of pregnancy 
wt'i’t' observed in specimens collected between 
11-1-1964 (early pregnancy) and 27-3-1964 (full 
term). In each pregnant female only one of 
the uterine coinua had the pregnancy and there 
was a single feetus. The pregnancy was either 
in tlu' right cornua or in the left, there being 
no f)l'iysiological dominance of either of the sides 
over the other. Of the 27 females collected on 
3-4-1 9(>4, If) had delivcicd and were carrying 
a young: each in the breast. 13 of these had 
again become pregnant having embryos ranging 
fioni free tubal moi’uUe to early uterine blasto- 
cysts. In every one of thc.se cases the non- 
pregnant cornu was still in the post-partum 
condition suggestive of the fact that the iDrevious 
prc'gnancy was borne in that cornu of the 
uterus. The other two females had not yet 
become,' pregnant after' delivery. In these ani- 
mals the uterine cornu of the previous preg- 
nancy was still swollen and had a large blood 
clot indicating that they must have delivered a 
•few hours before they were captured. This was 
further suggested by the very young ones at 
the breasts of the mothers. 

An approximately similar situation as that of 
the collection made on 3-4-1964 was observed 


in the collections made on 5-4-1964, 8-4-1964 
and 13-4-1964. In each of these collections 
some had delivered and each one of these had 
again become pregnant and carried the new 
conceptus in the uterine cornu opposite to that 
in which the previous pregnancy had occurred. 
The number of females which had delivered 
was more than those which still carried the 
pregnancy progressivedy during these days. All 
the females collected on 20-4-1964 had delivered 
and had again become pregnant. In several 
cases the non-pregnant cornu of the uterus was 
unmistakably in the post-partum condition. 

These observations lead to the following con- 
clusions : (i) this species breeds more than 

once in the year ; (ii) the specimens copulate 
within a very short period after delivering the 
young ; (in) only one side of the genitalia is 
functional in each cycle in the female and a 
single young is borne each time; and (iv) the 
two sides of the female genitalia become func- 
tional alternately in successive cycles. 

The author wishes to express his gratitude 
to the Marathwada University for a research 
grant. He is also thankful to Dr. M. G. Desh- 
mukh. Principal, for his encouragement. 

Dept, of Zoology, A. Gopalakrishna 

Government College of 

Arts and Science, 

Aurangabad (M.S.), May 29, 1964. 
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PHYTOPLANKTON IN THE MADRAS 
COASTAL WATERS 

For comparing the productivity of the different 
seas the concentration of the phytoplankton cells 
in a unit volume (1 litre or 1 metre^) of sea- 
water is a useful estimate. But such quantita- 
tive estimates for' Indian waters are very 
meagre. Ganapathi and *Subba Rao,i Subrah- 
manyan,- and Prasad and Nair^ have reported 
the phytoplankton in quantitative terms for the 
inshore waters at Waltair-, Calicut and Mandapam 
Camp respectively. The estimates for Calicut 
are based on vertical net samples as well as on 
centrifuged samples ; those for Waltair on 
samples collected by filtering measured volumes 
of water through No. 30 bolting silk, while the 
Mandapam Camp samples were taken by sedl- 


560 


Letters to the Editor 


r Ourren 

L Scie nce 


mentation followed by centrifugation. Subrah- 
manyan- has shown that the Calicut inshore 
area supports a very dense population of phyto- 
plankton and that it is among the richest marine 
areas of the world. 

Quantitative estimates of phytoplankton from 
the inshore waters of Madras obtained by the 
author during January-May, 1956, are presented 
in this note (Table I). The results are based 
on centrifuged samples of sea- water. 

Table I 

No. of phytoplankton cells per litre of sea-water 





1956 




January 

»(2) 

February’ 

*(4) 

Match 

*(7) 

‘iZ 

cu* 

< 

S'lr' 

Ic-I 

Chedoaros sp. . . 

5900 

145350 

116100 

30700 

8400 

Asterionella 

30600 

770550 

322170 

124700 

134050 

japonica 

Ske let enema 

160000 

209750 

6900 

1700 

4500 

costaium 

Niizischia clos- 

5800 

46100 

12800 

3470 

19350 

terinm 

N. serial a 

2000 

10020 

3460 

, . 


Leptdcyli ndricus 

, , 

6900 

22500 

2800 

. . 

daniczts 

L, ni'nimus 

7000 

31350 

28500 

, , 

20000 

Coscinodiscits spp. 

. . 

. . 

540 

70 

150 

Rhizosolenia spp. 

. . 

20550 

54440 

1130 

3.50 

R, stolterforthi 

3400 

14400 

1900 

3730 

1400 

Stephanopyxis sp. 

. . 

. . 

290 



Strepictheca sp. 

800 

750 

30 

130 

300 

Thalassioztema sp. 

, , 

3900 

4900 

6400 

2500 

Hezniatihis sp. 

. . 

, , 

13060 

270 


Biddidphia 

100 

. . 

340 

200 


sinensis 

B. mobiliensis . . 

. , 

1200 

640 

470 

550 

Miscellaneous . , 

9600 

30050 

29500 

11700 

10300 

Total diatoms . . 

225200 

1290900 

618100 

187470 

201850 

Ceraiiiim spp. . . 

. . 

. , 

210 

70 

, , 

Peridinhtrn sp. 

. . 

600 

740 

270 

50 

Prorocentrim 

. • 

2100 

140 

200 

100 

mi cans 

Total dino- 

, . 

2700 

1090 

540 

150 

flagellates 


* Figures within brackets indicate the number of 
centrifuged samples examined during the month. 


It will be seen from Table I that the diatom 
population varied from 187,470 cells/1, in April 
to 1,290,900 cells/l. in February, whereas the 
dinoflogellates varied from 150 cells/1, in May 
to 2,700/1. cells in January. The species com- 
position shows that the bulk of the diatom 
population was composed of small celled forms 
like Skeletonema costatum, Leptocylindricus- 
minimus j Nitzschia closterium, Asterionella 
japonica and Chcetoceros spp. It also shows 
that the dinoflagellates formed only a very 
small fraction of the phytoplankton. 


The present phylojJankton estiinaies are more 
or less equal to those given by Prasad and 
Naipi for the Guir of Maanar (8(50 to haajKifJ 
cells/I.), lesser than those given by Subrali- 
manyan- for Calicut (1*92 to lBd)8 million 
cclls/1. in centriruged saiuj)les); but far c'xecnnl 
those given by Gaiiapathi and Subba Ih'ud for 
Wallaii' (80 to 24,482 cells/I.). Perliap.s iiie 
lesser numbers rt'porU'd at Waltair art' diu,' to 
the usage of a No. .20 bolting silk wlii<‘h luir.ln 
have resulted in the t'scai)e of the sinall-ct dieil 
diatoms. The present data also compare 
favourably wdtli published data (s<*c Suluah- 
manyan-) for Plymouth Sound, I.oeh Strivtm, 
Kiel Bay, Great Barrier Ileer lagoon. Wood: 
Hole, La Jolla and Aomori Pay, (‘xcepting tor (h«* 
high numbers observed during spring’ and t'lirb* 
summer at Loch Slrivei\ and Kicd Bay. 
Furthermore, a study of plankton eolleebai by 
a horizontal plankton net during 1954-50 l)y Hu' 
author at Madras (IVUithu ' unpublislual > levc^aleu 
that the first half of the year is gtaun-ally iioortu* 
in phytoplankton than tlie second halt. Ibnnaa 
it is likely, that centrifuged samj)U‘S during- Ihe 
second half of the yeai,' would yield liiglun* c\s1P* 
mates of phytoplankton densdy. It could l‘u 
concluded that the; Mrdras inshore wahUT. are 
rich in phytoplankton. 

The author is gratcrul to Dr. C. P. Guana- 
muthu for his guidan e and eneouragc'incnl and 
to Pi'of. S. Kri.shnaswamy, Dc'partnu'iit of 
Zoology, Madurai, and my col!(?ague Mr. B. 
Krishnamurlhi for going through tlie ])aper and 
s ugges ting i m pro vein c‘ i its . 

Central Marine Fislieuies M. S. Mirrnn. 

Research Unit, Waltair, 

May 16, 1964. 


1. Ganapatbi, P. K. :uk1 Sul)])a K:io, D. V., /Vcr. J/u/, 

Acad. Set, I95S, 48 8 (4), 189. 

2 . .Siibralimaayan, K., 1959,50 (2), 112. 

3. Prasad, R. R. and kainachrindr.-in N;iir, Ik V., /, 

Afar. hiol. Avs. /u/m, 1963, 5 (I), 2. 

4. Muthu, M. S., “Studies on Plankton, yVe'.rA acce])l* 

ed for the award of M.Sc. Degn'O of iln* 
University of MaciMS. 


STUDIES ON CABBAGE LEAF MINER 
(LIRIOMYZA BRASSTCAE, RILEY) 
Cabbage is attacked by several pests importaiit 
amongst which are mustard sawfly (AUialia 
proxima K.), diamond back moth (Pluicllo 
maculipennis Curtis), aphids (Brtnncorync 
brassicce Liiine)d Recently, however, loaf miniT 
(Liriomyza brassicce, R.) (F. Agromyzulw, 

Diptera) is found to cause heavy losses especi- 
ally in seedling stage of the crop. Incidence 
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to Uie extent ol 30 to 40% is usually noticed 
wliile in case of heavy infestation seedling's in 
seeti betl are destroyed completely and resowing 
is k'ett Hired to be done. 

I’lie species was referred to as L. pusUla. C. 
upio the year 1956, when Frick distinguished 
L. C. and L. hrassicoe, R. as two 

distinct species. It is a polyphagous and 
cosinctpolitan species*'' recorded to feed on cab- 
can lillow'cr, knolkhol,^) peas,- tomato, 
h.baceoj* onions' and pepper*'^ in countries like 
U.S.A., CJrt'al Britain, Fiji Isles" and Hawaii.*' 
In iiu' IndiiCii Union incidence of L. bi'asslccs 
was I'ecorded on cauliflower for the first time 
in IJcilii l)y Spencer in the year 1961'^ and a 
bi’ii'f note was published by Sehgal and Trehan 
in the year 1963.''' 

Studies on the life-history, etc., of the pest 
were undertaken at the Entomology Section, 
College of Agriculture, Poona, details of which 
are given below. 

Mark's of Identification . — Adult is miniitc- 
sizt'd (li})lerous fly with yellowish body and 
dark bj-own head and legs. It measures about 
3 '5 nun. in lengtli with a wing expanse of 
IMJOmm. (Fig. 1). Eggs are elongate, translu- 



cent shining and smooth, measuring 0*25 mm. 
by O-lrnm. Freshly hatched larva is whitish 
which becomes yellowish when full grown and 
measures 2*1 mm. in length. Newly-formed pupa 
is yellowish in colour- which later turns dark 


yellow and becomes dark brown at the time 
of emergence of adult It measures 1*8 X 
0 • 6 mm. 

Host Plants. — ^Besides the hosts mentioned 
earlier the radish (RajDhanus sativus) , safflower 
(Carthamus tinctorius) , cucumber (Cucumis 
sativus) , and methi [Trigojiella {FcBniim) 
graciu7n] were recorded as additional hosts. 

Nature of Damage . — Female punctures a 
series of minute holes along the margin of 
tender leaves with its ovipositor. As a result 
the attacked portion dries up. Larvae mine into 
the upper' epidermis of leaf causing serpentine 
mines.'"' In case of severe infestation the seed- 
lings are killed. 

Rearing Technique . — Since the insect is an 
internal feeder, its life-history had to be studied 
in situ. Ten pair's of freshly emerged adults 
were selected for life-history studies. Each of 
these pairs was released on a potted cabbage 
seedling which was covered by a lantern glass. 
A muslin cloth was tied to the upper end of the 
glass. For recording the duration of larval and 
pupal periods only one egg was retained per 
seedling by destroying the rest, while for 
observing the egg-laying capacity of a female 
and incubation period of eggs, a fresh seedling 
was exposed to a pair every day till the death 
of the female. These seedlings were daily 
observed under micros: ope for recording the 
hatching percentage. 

Life -history . — Copuiation takes place imme- 
diately, after the emergence of adults, Pre- 
oviposidon pei'iod is about 24 hours. Eggs are 
laid singly inside the leaf tissues along the 
upper margin of tender leaves. On an average 
a female lays about 36 eggs within a period of 
5 days, the maximum recorded being 55 eggs 
per female. 

Egg . — It is completely embedded in leaf 
tissues and the incubation period is 3-5 days 
(Average 3*5 days). 

Larva . — Duration of larval period is 3-6 days 
(Average 4*12 days). Larva cuts a triangular 
opening on the upper surface of leaf, drops down 
on the ground and pupates in soil crevices at a 
depth of about W' to ri" from the surface. 

Pupa . — Pupation takes place in the last larval 
moult. Pupal period lasts for about 9 to 11 days 
(Average 10 days). Adult emerges by breaking 
open the anterior end of the puparium. 

Adult . — Female can be easily distinguished 
from the male due to the px'esence of broad and 
dark ovipositor'. Males die immediately after 
copulation, while females continue to live for 6 
to 9 days (Average 7*21 days). A generation is 



ai/vehnahia lkai* tu.iuirr av 
LEnrih 


?*i» Ji.cilUi ’ *♦ r\« u;? <i I . I'M.,;, .i ■ . ' 

*• V ‘.rU’-- V*' hlir.Lf lU IrXt^vl 

r.'.r JU‘*-!u'h < .f. UMfs.*-! •-•! H.** ‘ • ^ 

r^l ui! M »U }*‘.Uln, J', -ill • .US ■> 'if 

rssfH' UIV .u 5.vi ‘Iv NH'IU'U .1 t I'J- I- 

nt I? «-riici MU lu Ihr n** r .t 

tiu'.rni 5«U} t»f !hr iHvr.r.j- ,Ui'J Hit- t .i ••■ 

i»! r.-iiir.|}i y. Kivrn. 

“rio- unft.if*-’ .4-. 

fKlIs- lun‘A '11 --iHi!', .it Uh* .4li«l in.il • 

!|l«* ir.tli-t-. v.hlrit ri.i’iu.illv y , 3..rr in • • 

llUlUiUtrly UMVt j UH' Us»' I'UUlu .ill* ! M.t 

Kivuir, a Idivihti d apiu'.ii ,»u« U( it In \u-.x. 

uur.l ff| flu* in a pLuil Ju-t-a; 

iih^htrii ;aisi tin* plant ul'iinatt-lv ; u- « ■• 

til!* {ii*,t';sr-r. 

'rhr hy|>h;*‘ ni?* Iii'lst hufu-u 
nutidle bi«\vu in rniinn'. arntua*. d'hi* rt,nniit 



Letters to the Editor 


563 


iVo. 18 

5ept 20, 1964 

Herbaria Cryptogamia India Orientals, and 
Indian Type Culture Collection of Division of 
Mycology and Plant Pathology, Indian Agricul- 
tural Research Institute, New Delhi, and at the 
Herbarium of the Mycology Section, State Agri- 
cultural Research Institute, Calcutta. 

The authors express their thanks to Dr. S. K. 
Mukherji, Mycologist, Government of West- 
Bengal, for his interest. 

State Agric. Research P. K. Sen Gupta. 

Institute, Calcutta-40, C. R. Das. 

May 19, 1964. i 


1. Dorn, Martha, Microbiol.^ 1955, 21, 310 

1956, 35, 627). 


SOME OBSERVATIONS ON THE 
EMBRYOLOGY OF BUPLEURUM TENUE 
BUCH.-HAM. EX D. DON 

While the majority of the Umbelliferae studied 
so far exhibit monosporic embryo-sacs, bisporic 
development has been reported in Bupleuruvi 
aurcumA Recently, Marano-’’^ observed Poly- 
gonum type in B. spinosiim and B. dianthifolmm. 
The present communication deals with the 
embryology of B. tenue where also the embryo- 
sac is monosporic. 

Bupleurum tenue is a small annual herb with 
simple leaves, and flowers arc borne in com- 
pound umbels. The flowers are acUnomorphic, 
incomplete, epigynous and pentamerous, with 
oligomer ous gynoecium. 

The anther wall comprises the epidermis, 
cndothccium, one middle layer and secretory 
tapetum (Fig. 1 A,B). The endothecium shows 
characteristic fibrous thickenings not only in 
the four microsporangia but also in the regioii 
of connective on the dorsal side. The reduction 
divisions in the mici'ospore mother cells of the 
four loculcs of an anther are non-synchronous. 
Cytokinesis takes place by furrowing and the 
tetrads may be tetrahedral or decussate 
(Fig. 1C). The ellipsoidal pollen grains, with 
three germ pores each, are shed at the 3-celled 
stage (Fig. ID) and the gametes are mostly 
located at one of the poles. Paliwal’s obser- 
vation^ that in the Umbelliferse the male cells 
are situated one at each pole may not be con- 
sistent in all the members. 

Of the two pendulous ovules in each locale 
of the ovary, only one functions. It is uni- 
tegmic, tenuinucellate and anatrnpous. Two or 
three hypodermal archesporial cells differentiate 
in the nucellus but only one of them develops 
into the megaspore mother cell. It forms a 


linear tetrad (Fig. 1E,F) and the chalazal 
megsspore produces the embryo-sac (Fig. 1 G, H). 
The occurrence of Polygonum type of gameto- 
phyte in Bupleurum tenue warrants a reinvesti- 
gation of B. aureum^* to confirm if the embryo- 
sac is really bisporic. The hypostase and endo- 
thelium develop at the megaspore tetrad stage 
and persist till shortly after the organization 
of the female gametophyte (Fig. 1 E-H) . 



FIG. 1. A-I.. Bupleurum tenue, A. T.S. anther at 
microspore mother cell stag.e, X 157. B. Portion X 
magnified from A, x 593. C. Microspore mother cell at 
Meiosis II, X 1,187. D. Threfe-ceiled pollen grain, x 
1,187. E. L.S ovule at megaspore tetrad stage, X 157. 
F. A portion enlarged from £ to show the developing 
endothelium (^0 hypostase (//>'), X 593. G. Longi- 
section of ovule with organized embn’O-sac, x 157. H. 
A portion enlarged from G, X 593. I. 32-nucleate 
enclo.sperin with zyeote (::) and a degenerated synergid 
X 593. J. An S- celled proembryo, x 51-^3. K. T.S. 
cf mcricarp at dicotyledonous stage of embryo showing 
pericarp (/•£'), ridges (r), furrows C/), vittse {v), vascular 
bundle {vb), carpophere [ca), integument (/), cellular 
endosperm {en), and dicotyledonous embryo {em), x 33. 
L. Portion Y enlarged from the region of a furrow in 
K, x 593. 

The endosperm is of the Nuclear type 
(Fig. II) snd centripetal wall formation is 
initiated at the 3 or 4-ceUed stage of proembryo. 
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water splashes, and (c) using dithiocarbamates 
such as Fermate, Dithane and Terlate in the 
place of Bordeaux mixture. 



Fig. 1. Showing (a) the leaves of Ramiiolfia serpentina 
damaged by Coll eiotri chum ^'Rosporioides ; {b) acervuli of 
C, gleosporioides and (c) conidia of C. pleosporioides. 

The author wishes to express his grateful 
thanks to Prof. J. M. Fogg, Jr., Director,. The- 
Morris Arboretum, Philadelphia, USA, for his 
keen interest and valuable criticisms ; to Olin 
Mathieson Chemical Corporation for the award 


of a research grant and to the University cf 
Pennsylvania for' providing facilities for work. 
Division of Botany, P. D. Varadarajan. 

Sarabhai Chemicals Research Institute, 
Ahmedabad-4, May 20, 1964. 


* This work was carried out at the Morris Arboretum, 
Philadelphia IS, Pa., USA. 

** This plantation was .situated in Tapachii'a, Me.xico. 

1. United States Department of Agriculture, “Plant 

Di.seases,” The Year Book of Agriculittre^ 
Washington, D.C., 1953. 

2. Walker, J. C., Ft ant Pathology., McGraw Hill Book 

Company, New Votk, Toronto, London, 1960. 

3. Prjsad, S. S., “Two new leaf-spot diseases of 

Nephelium litchi Camb.,” Cnrr. Sci., 1962. 31(7), 
293. 

4. Clenieius, F. E. and Shear, C. L., The Genera of 

Fungi, Hafner Publishing Co.. New York, 1954, 
pp. 196. 

5. Saccardo, P. k.,SylLge Fmigonim Omnium, Hucui^que 

Cognitorum Pavia. Italy, Published by the 
author, 18S4, 3, 735. 

ALBU G J PEST1GR1D1^--K CORRECTION 
The name claimed to be a new species of Albugo, 
namely Albugo pestigridis (Verma) Ghar-se 
Sp. Nov.i is wrong and is against the funda- 
mental principles of the International Rules of 
Botanical Nomenclature. As is necessary in the 
case of a new species, a Latin rendering of the 
description is given. But if it is a new species; 
described for the first time by Gharse, the name 
of Verma should not be given in parenthesis. 
Gharse can give Verma’s name in parenthesis 
only if the specific epithet pestigridis was used 
by Veuma in connection with some other generic 
name and Gharse considers it to be an Albugo 
and transfers that specific epithet to Albugo. 
But in such a case, it is not a new species 
(Sp. Nov.), but a new combination, and the 
Latin description is not necessaiy. On the other 
hand, it should be indicated when and where, 
and for which genus, Verma used the specific 
epithet pestigridis. In the present case Verma 
had obviously nothing to do with the species 
being described by Gharse, and his name should 
not be associated with it. Moreover, Gharse 
states that his description is an “emended’’ one. 
The fact is that Gharse is giving his own 
description of what is claimed by him to be 
a new species, and he is not “emending” anybody 
else’s description, for if it is a new species, 
how does emending arise ? Without going into 
the validity of his identification, the name of 
Gharse’s species should be Albugo pestigridis 
Gharse. 

Ramnarain Ruia College, V. S. Rao, 

Bombay-19, September 12, 1964. 

1. Gharse, vP, vS., Curri Sei., 1964, 33, 285. 
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Nuclear Shell Theory (Volume 14 of Pure and 
Applied Physics). By Amos de-Shalit and 
Igal Talmi. (Academic Press Inc., Ill, Fifth 
Avenue, New York 3), 1963. Pp. 573. Price 
? 14.50. 

Many features of nuclear structure have been 
understood in the past decade by the use of the 
Jensen-Mayer Shell Model, and its modified and 
impi'oved versions, made possible through the 
development of methods of tensor algebra for the 
application of these models to complex systems. 
This book presents these powerful techniques in a 
systematic way, developing in parallel their 
applications to nuclear shell theory and to some 
problems in atomic spectroscopy. In this manner, 
the presentation of this important mathematical 
tool is interwoven with some of i:s most useful 
applications, giving a keener appreciation of 
the tool itself as well as a deeper insight into 
the nuclear shell model. 

This volume is intended for graduate students 
and scientists working in the areas of low energy 
nuclear physics, atomic spectroscopy, and other 
fields of physics in which these modern tech- 
niques are becoming essential as the natural 
methods to be used in systems of rotational 
symmetry. In the first two parts of the book, 
intended for non-theorists as well as theorists, 
the physical meaning of the various mathemati- 
cal notions is stressed in order to develop an 
intuitive approach for the estimation of various 
processes. The third part, intended primarily 
for theorists, treats the more complicated prob- 
lems of many-p article systems with illustrations 
and applications from the nuclear shell model. 
The Appendix includes a collection of useful 
formulas for work in this field. 

C- V. R. 


The Proteins : Composition, Structure and 
Function (Second Edition, Volume I). Edited 
by Hans Neurath. (Academic Press, Inc., 
Ill, Fifth Avenue, New York 3), 1963. Pp. 
665. Price S 22.00. 

The first edition of this work in four volumes 
appeared ten years ago. Since then the field 
of protein chemistiy has progressed at a revolu- 
tionary pace. In the light of the fundamental 
advances made during this period, it appeared 
neither practical nor desirable merely to expand 
and update the first edition, chapter by chapter. 


The present edition is thus a completely new 
work in which fi'esh approaches are made to the 
subject of protein chemistry and particular 
emphasis is laid on the relations between protein 
composition, structure and function. Quantita- 
tive relationships are stressed rather than an 
encyclopedic coverage of the field. 

The aims stated above show up very clearly 
in the fii'st volume now under review. Indeed, 
the immense activity of the last decade is 
reflected in every one of the individual chapters 
cf this volume. Chapter 1 by Albeit Light and 
Emil L. Smith deals with Amino- Acid Analysis 
of Peptides and Proteins ; Chapter 2 by Klaus. 
Kofman and Panayotis G. Katsoyannis deals 
with Synthesis and Function of Peptides of 
Biological Interest ; Chapter 3 by Joseph S. 
Fruton deals with the Chemical Aspects of 
Protein Synthesis ; Chapter 4 by Robert E. Can- 
field‘S and Christian B. Anfmsen deals with 
Concepts and Experimental Approaches in the 
Determination of the Primary Structure of 
Proteins ; Chapter 5 by R. Cecil deals with 
Intramolecular Bonds in Proteins under the 
sub-head I : The Role of Sulfur in Proteins and 
Chapter 6 by Plarold A. Scherage deals witVi 
Intramolecular Bonds in Proteins under the sub- 
head II : Non-covalent Bonds. 

C. V. R. 


Introduction to Modern Biochemistry. By 
P. Karlson. Translated from the German by 
Charles H. Doering. (Academic Press, Inc., 
Ill, Fifth Avenue, New York-3), 1963. 
Pp. xvi -f- 433. Price $ 10.00. 

As the title indicate?, the purpose of the book 
is essentially didactic. It emerged from the 
experience of the author over a course of yeans 
in teaching physiological chemistry, first at the 
Tubingen University and later at Munich. 

The book aims to presen: biochemistry as a 
part of the science of life and the material 
contained in it has been selected and arranged 
on that basis. The following list of chapter 
headings may serve to indicate the manner in 
which the field is sought to be covered r 
I. Organic Chemistry and Biochemistry ; II. 
Amino- Acids ; HI. Peptides ; IV. Proteins j 
V. Enzymes and Biocatalysis ; VI. Coenzymes ; 
Vir. Nucleic Acids and Pi'otein Biosynthesis ; 
VIII. Metabolism of Proteins ; IX, Porphyrins 
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and Hem ins ; X. Biologic Oxidation-Metabolism 
of Oxygen ; XL Carbon Dioxide Formation in 
the Citrate Cycle ; XII. Fats and Fat Metabo- 
lism. ; XllL Phosphatides, Cerebrosides, Ganglic- 
sides ; XIV. Isoprcnoid Lipids : Steroids and 
Carotenoids ; XV. Simple Sugars, Monosaccha- 
rides ; XVI. Photosynthesis ; XVII. Glycosides, 
OUgosachar'ldes, Polysaccharides ; XVIII. Corre- 
lations in Intermediary Metabolism ; XiX. 
Topochemistry of the Cell ; XX. Hormones ; 
XXI. Mineral Metabolism ; XXII. Nutrition and 
Vitamins ; XXIII. Special Biochemical Func- 
tions of Certain Organs. 

It is evident that the book seeks to organise 
the vast material of present-day biochemistry 
according to the newer points of view and with 
pardeular regard to the current problems of 
the subject. It should, therefore, be of great 
value alike to teachers and to students of 
biochemistry. C. V. R. 


Two New Methuen’s Monographs : Mechanical 
and Electrical Vibrations. By J. R. Barker, 
1964. Pp. vi -1- 222. Price 21 sh; The Nuclear 
Reactor. By Alan Salmon, 1964. Pp. 141 
Price 16 sh. 

These two 1964 additions to the Methuen's 
Monographs on Physical Subjects come up to 
the usual high standard of the series and fulfil 
its aim admirably in presenting a clear and 
succinct account of the titles chosen, under 
coherently connected chapters and sections. 

Vibrations and waves are of -greatest impor- 
tance in engineering and science. Vibrations 
arc a nuisance in mechanical engineering, while 
the electrical engineer exploits vibrations and 
waves to pass information and energy between 
distant places. 

The first book link-; up mechanical and elec- 
trical vibrating systems and develops the theory 
and ai>plicatioas to a vai'icty of cases. The 
chapters on gyrators and transducers bring the 
subject-mattci' up to date. 

The book on nuclear reactors covers the sub- 
ject from the fundamentals of fission to the 
physics of control and shielding, and includes 
useful chapters on heat transfer, reactor as a 
source of radiation, and future developments 
as sources of power. 


Lake Baikal and Its Life. By M. Kozhov. (In 
Monographic Biologic, Vol. XI.) (Dr. W. Junk, 
The Hague), 1963. Pp. 344. Price $10.00. 
Study of the life in any watoi' mass, however 
small, is always interesting; when observations 


are carried out for some years, not only our 
know’Iedge of several fundamental aspects 
enlarged, but the scope for exploitation of the 
resources therein emerges. The book under 
review goes even farther ; it is a compilation of 
the publications end the original work of the 
author himself, based on a study of one of the 
largest freshwater lakes of the world (31,500 krn.^ 
area) and the deepest (bottom 1,285 m. below 
sea level), a water mass studied for more than 
200 years and intensively for the last 50 years ; 
not only that, the book brings under' one cover 
in English all that ° has been published (about 
1,000 publications are reported to have appeared 
on the Lake) about Lake Baikal, which being 
mostly in Russian has remained a closed book to 
most workers outside Russia. The onl37 other 
comparable book is on Lake Ohrid in the 
Balkans (The Balkan Lake Ohrid and Its Living 
World by S. Stank ovic. Dr. W. Junk, The Hague) 
— a tiny lake compared with the Baikal. 

In a concise introduction, the reader is made 
familiar with the subject-matter dealt with 
under different heads — geography ; hydrology ; 
fauna and flora, their distribution and spread ; 
life in the water — planktological aspects and 
fisheries ; the history of the lake, its fauna and 
their evolution. A chapter gives the conclusions. 
There is a bibliography of over 500 references, 
organism and subject indices. 

The picture emerging is that not only of a 
museum of living antiquities but of a vast centre 
of autochthonous specialization which continues 
at present as well. The geological changes over 
millions of years have brought about a unique 
world of organisms ; over 1,200 species of animals 
and 500 of plants have been recorded, of which 
two-thirds live in the open water ; of the 842 
in the open waters, 82% are exclusive to Lake 
Baikal. All the phyla of animals and plants are 
represented. A number' of species of commer- 
cially important fishes thrive in its waters. Light 
is thrown on the evolution of aquatic organisms, 
the formation of endemic complexes, biological 
and biogeographical problems. Lake Baikal has 
been aptly described as a gigantic natural 
laboratory. 

From some recent accounts, Lake Nyasa in 
Africa, another of the largest lakes, now under 
study, promises to be equally interesting. 

The book brings into focus how much can be 
gained by a systematic thorough study of the 
inland water masses. According to the author, 
only the fringe of the problems has been attacked 
so far ; for example, it is found that organic 
production— algal cr-op— varies from year to 
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3 ’ear as in the continental and sea basins, but 
the factors concerned in this remain little knovm. 

We have in India now and are going to have 
soon many more extensive water masses — lakes — 
as a result of the impounding of the I'iver 
systems. In addition to utilizing the water for 
irrigation and generating power, these waters 
can be made productive and fish reared. Some 
modest attempts appear to have been made in 
this direction, but serious thought does not 
appear to have been bestow^ed. 

The author and publishers are to be con- 
gratulated in bi'lnging out 'such a useful and 
thought-provoking book. The printing and get- 
up are excellent including some coloured 
illustrations. R. Subrahmanyan 


The Role o£ Science in the Development of 
Natural Resources with Particular Reference 
to Pakistan, Iran and Turkey — Symposium 
held under the auspices of the CENTO Scien- 
tific Council, Lahore, January 1962. (Pergamon 
Press, Headington Hill Hall, Oxford), 1964. 
Pp. xix 4- 454. Price 50 sh. 

The above was the theme of the symposium 
which was held in January 1962 in -Lahore 
(Pakistan) under the auspices of the CENTO 
Scientific Council. Over 100 scientists, mainly 
from Pakistan, but including 25 specialists from 
U.S., U.K., Iran and Turkey took part in the 
symposium and discussed a range of topics 
relevant to the purpose of the symposium. These 
included power and atomic energy, water 
resources, forestry and land use, agriculture 
and soil, wood and plant products, animal health 
and public health. Solutions were suggested to 
some specific regional problems raised at the 
symposium. This publication will be useful not 
only to the countries concerned but also to other 
underdeveloped countries which have sirrJlar 
pi'oblems to face. 

A. S. G. 


Infrared Absorption Spectra — Index for 1958-62. 
By H. M. Hei'shenson. (Academic Press, New 
York), 1964. Pp. 152. Price $12.00. 

This volume provides a five-year supplement 
to the original Infrared Absorption Spectra: 
Index 1945-57 which was reviewed in this 
Journal (see Curr. Sci.. 1959, 28, 504) in the 
year of its publication. 

The chief aim of the index as mentioned in 
the last review is to provide a means for the 
location of published absorption spectra of 
chemical compounds. The index is arranged 
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according to the compounds whose spectra are 
given, and the substances have been arranged 
alphabetically following, in the main, tVie 
Chemical Abstracts nomenclature. 

The p 'esent supplement Index contains aboud 
20,000 references to infrared absorption spectra 
published during 1958-62. Each rorerence indi- 
cates the journal, volume and page where an 
actual spectrum ot the compound is reproduced. 
The literature coverage has been increased 
substantially and it now includes G6 Joiinnils 
against 33 in the original. 

Books Received 

Information and Information Siabiliip of Randmn 
Variables and Processes. By M. S. Pinsker. 
(Holden-Day, Inc., 728, Montgoinery Sirv.el. 
San Francisco), 1964. Pp. xii- 1-243. Price 
$ 10.95. 

Variational Methods for the Study of No-fi-Linea/* 
Operators. By M. M. Vainberg. (Holcien-Day, 
Inc., 728, Montgomery Street, San Francisco), 
1964. Pp. X 4-323. Price $ 12.95. 

Partial Differential Equations of Matheinaiical 
Physics (Vol. 1). By A. N. Tyebonov and 
A. A. Samarski. (Holden-Day, Inc., 72B, 
Montgomery Street, San Francisco), 1964. 
Pp. 380. Price $ 11.75. 

Relativity Groups and Topology. By C. Dc Witt 
and B. S. DeWitt. (Gordon and Breach, Now 
York-11, N.Y.), 1964. Pp. xvi 4- 929. Price: 
Paper $ 9.50 ; Cloth $ 19.50. 

Advances in Analytical Chemistry and Instru- 
mentation (Vol. 3). Edited by C. H. Reilley. 
(John Wiley & Sons, Inc., New York, N.'Y.) , 
1964. Pp. vii 4 - 523. Price $ 15.00. 

Modern Developments in Electron Microscopy. 
Edited by B. M. Siegel. (Academic Press, 111, 
Fifth Avenue, New York~3), 1964. Pp. xiil -p 
432. Price $ 13.50. 

Physical Acoustics Principles and Methods 
(Vol. 1, Part A) — Methods and Devices. By 
W. P. Mason (Academic Press, 111, Fifth 
Avenue, New Yor-k-3), 1964. Pp. xii |- fSlb. 
Pi'ice $18.00. 

Electron Paramagnetic Resonance. By S. A. 
Al’tshuler and B. M. Kozyrev. (Academic 
Press, 111, Fifth Avenue, New York-3), 19iM. 
Pp. xi 4 - 372. Price $ 13.00. 

Man Microbe and Evolution. By S. C. Seal. 
(Dr. S. C. Seal, 70/B, Jatin Das Road, 
Calcutta-29), 1964. Pp. viii 4-103. Price Rs. 5*0i). 
Progress in Organic Chemistry. Edited by J. Cook 
and \V. Carruthers. (Butterworth & Co., 
London W.C. 2), 1964. Pp. vii 4 - 256. Prme 
57 sh. 6d. 
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Award of Research Degree 

The University of Bombay has awarded the 
Ph.D. degree in Physics to Shri R. P- Sharma 
for his thesis entitled ‘Investigations of Some 
Nuclear Energy Levels, Internal Conversion 
CoefBcients and Shapes of Beta Spectra’ and to 
Shri Girish Chandra for his thesis entitled 
‘Nuclear Energy Levels and Angular Distribu- 
tion of Gamma Radiations from Nuclei’. 


Seminar on ‘Recent Advances in Optics and 
Their Applications in Defence’ 

Seminar on “Recent Advances in Optics with 
particular reference to their Applications in 
Defence’’ will be held at the Instruments 
Research and Development Establishment, 
Dehra Dun, under the auspices of the Defence 
Research and Development Organisaton on the 
30th and 31st October, 1964. The Seminar will 
be presided over by Dr. S. Bhagavantam. The 
following topics have been included for 
discussion during the Seminar : (a) Fibre Optics 
and its applications, (b) Lasers and their appli- 
cations, (c) Infra-i'ed optics and its applications, 
(d> Modern trends in optical image evaluation, 
(e) Recent developments in intereformetric 
techniques and their applications. 

Scientists desirous of taking part or of con- 
tributing papers are invited to write to ’ 

Rao Director, Instruments Research and Deve 
lopment Establishment, Dehra Dun, so as to reach 
him not later than the 10th October, 1964. 

National Zoological Collections of India 

The Standard Zoological Collections at the 
Zoological Survey of India have been built up 
over a century and include the collections of the 
forrier Natural History Section of the Indian 
SS;™, calculi,, as wcH aa o< 

Society of Bengal. They contain standard or 
authentically identified collections 
specialists and cover all groups of animals such 
as the Protozoa, sponges, corals and seve 
other marine groups, the molluscs, msects, 
Crustacea, fishes, reptiles, birds and mamma 

and also include the P’^®;hi=t°’^l;=X”'^hiTare 
from various ancient sites m Ind . 
preserved in a variety of ways both d^ and 
wet, and number over 600,000 specimens, mclud- 
ing many unique and other type-specimens. 


The collections are indispensable not only for 
the identification and naming of the fauna of 
the Indian Region but also contribute greatly 
to the growth and development of general zoo- 
logical studies in India. They are also important 
from the point of economic and industrial zoo- 
logy such as the fisheries, pests of agriculture 
and forestry, animal husbandry, transmission of 
human and animal diseases, and the study of 
commercial insects such as the silkworms, the 
honey-bees and the lac insects. 

According to a Gazette of India Notification 
dated 11th July 1964, these Standard Zoological 
Collections will be called the National Zoological 
Collections of India. 

Control o£ Collar Rot of Groundnut 

Messrs. K. N. Sahasranaman and K. Radha, 
Central Coconut Research Station, Kayamgulam, 
write as follows : Severe incidence of Sclerotium 
rolfsii Sacc. causing Collar rot of Arachis 
hypogea var. oleifera, bunch type grown as an 
intercrop in coconut garden was successfully 
controlled by the application of Vapam (Sodium 
N. Methyl dithiocarb ornate) at the rate of 3*5 
gal. per acre. Significant reducation in pre- 
emergence rot (100%) and post-emergence 
infection (21*4%) were recorded in the Vapam 
treated plots. The soil tr'eatment increased the 
yield of groundnut to the extent of 1*17 kg. 
per 100 plants. 

Observations on the Moulting of Deep-Sea 

Crustaceans 

The moults cast off by deep-sea crustaceans 
represent a tremendous amount of organic 
material added daily to the rain of materials, 
known as detritus in the sea. For ex^ple, 
each euphausiid shrimp, a deep-sea plankton, 
contributes its full body-weight in cast moults 
every 50 days. 

The above conclusion has been arrived at as 
a result of laboratory studies on the moults 
and moulting frequencies of Euphausia pacifica. 

E. pacifica is an important and ubiquitous 
component of the deep-sea plankton in a broad 
oceanic I'egion ranging from the north of Japan 
across the Bering Sea to Baja, California, 
Mexico. In the laboratory E. pacifica has been 
kept alive for more than 7 weeks on a diet of 
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the green flagellate Dunaliella primolecta and/ 
or Platymonas subcordiformis. 

Each animal, ranging in dry weight from 1-2 
to 4*8 mg., was kept in one litre of sea- water. 
The water was changed every three days, and 
a drop of algal suspension was added daily. The 
containers were examined daily for cast off 
moults. Results showed that within the range 
of experimental temperature 9°-14° C., the moult- 
ing frequency was about 5 days (range 4-7 days) 
and“ each cast moult averaged 10% of the 
animal’s dry weight. One animal lived 50 days 
in the laboratory and had passed through 11 
moults, while another of similar size (1-3 mg.) 
went through 10 moults in 36 days. Ash 
weights averaged 54*4% of the moult dry 
weight and the organic components 45*6% by 
difference. If moulting occurs in the sea as 
frequently as it has been observed in the labo- 
ratory, then the moults of planktonic crustaceans 
could contribute a substantial portion of organic 
detritus in the sea. — (Nature, 1964, 203, 96.) 

Chromium Oxide-Chromium Cermets 

‘Cermets’ is the general name given to metal- 
ceramic mixtures. Their preparation and pro- 
perties have come for much investigation of 
late. It has been reported that unusual 
shrinkage is noticed in the preparation of 
chromium cermets by partial reduction of 
refractory oxides. The method consists of 
pressing a mixture of chromic oxide and carbon, 
both in the finely divided state, into compacts 
and sintering to temperatures in the range 
1400°-1600® C. in a vacuum of about 10'*^ mm. 
mercury. The amount of carbon is calculated 
to give 1-10% metallic chromium in the sintered 
body. 

Under the above conditions, considerable 
shrinkage of the compact occurs, resulting in 
an increase of density in a typ>ical case from 
3*3 to 4*7g./c.c. This can be compared with 
the increase in density from 3*2 to 3*4 for pure 
oxide sintered to the same temperatures. The 
increase in sintered density is accompanied by 
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an increase in compressive strength from 3 
tons/in.- for the oxide to approximately 20 
tons/in.- for the cermet. 

The proportion of carbon plays a critical rt)U‘ 
in the properties of the cermet formed. Less 
than a threshold addition produces no effect, 
whereas more than the optimum ('a uses thi 
density and compressive strength to fall off, 
though less markedly. The latter deterioration 
is presumably due to an expansion elTeci of 
the carbon monoxide involved. — (Nature, 1964, 
203, 70.) 

Production of Free-Radicals in Biological 
Specimens by Laser-Irradiation 
The effects of laser irradiation on materials 
of many kinds have recently become the subject 
of study in many laboratories. In partieiilar, 
the effects of non-linear interactions in bio- 
logical materials in the presence of the intcm.sc' 
high-frequency fields of the laser light will be 
of significance, apart from theoretical conside ■ 
rations, from the point of view of the hazards' 
to which personnel operating laser facilitit\s may 
be exposed. 

It is well known that other agents such 
X-ray and 7 -ray irradiation, as also el<'etrou 
beams produce fi'ce-radicals in biologdcal 
materials. Investigations were undertaken to 
find out if similar effects arc produced by laser 
light. 

Four types of materials were investigated : 
White and black mouse skin, mouse liven', anci 
preparations of enz.ymes homelysin and coll a - 
genase. Electron-spin resonance method was 
used to detect the free radicals produced. 
Samples were irradiated with a ruby laser, with 
a nominal output of 100 J, and frozen willx 
liquid hydrogen. Later they were examined by 
the ESR spectrometer. 

Preliminary results indicate with high pro- 
bability that free-radicals are generated in 
black mouse skin and homolysin as a, result 
of ruby laser irradiation. — (Applied Optics, June 
1964, p. 786.) 
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THE NEW PHYSIOLOGY OF VISION 

Chapter II. Visual Sensations and the Nature o£ Light 
Sir C. V. RAMAN 


rpHE special organs of sense are the gateways 
through which a knowledge of external 
circumstances and events finds its way into the 
domain of human consciousness. Such know- 
ledge is, of course, a prime requisite for the 
work-a-day activities of the individual. There 
is another role which the sense-organs play 
which is also of high significance, viz., the 
special contributions they make to aesthetic 
values in human life. We may mention here 
music as perceived through the organs of hear- 
ing, perfumes through the sense of smell, and 
colour through the organs of vision. The study 
of these special aspects of perception naturally 
takes a very prominent place in the physiology 
of the respective sense-organs. It is significant 
that all the three faculties of perception exhibit 
certain common, features, viz., their ability to 
function over a wide range of intensities of the 
external stimuli and the capacity, in appropriate 
circumstances, to notice them even when they 
arc excessively feeble. We may also mention 
the rapidity with which the sense-organs func- 
tion and the power which they possess of 
recognising even subtle differences in the 
characters of the exciting stimulus. All these 
features enhance the usefulness of the sense- 
organs in human life and activity. 


The position of exceptional importance which 
vision takes amongst the faculties of perception 
is attributable to the special properties of the 
physical agency, viz., light, which our eyes 
make use of and which enables them to func- 
tion. There are obvious relationships between 
the.se properties and the services which the 
faculty of vision can render. For example, light 
can travel swiftly through vast distances m 
space and still reach us and not disappear on 
the way. We are thereby enabled, with oui 
unaided vision, to perceive very distant objects, 
even those lying outside our own galactic uni- 
verse, as for example, the Great Nebula m 
Andromeda. The rectilinear propagation of 
light in space is evidently also what makes it 
possible for us to locate various near obiects 
around us. The differences m the special 
character of the light which reaches us, eithei 
from the original sources or from the objects 


which reflect, scatter or diffuse the light falling 
on them is likewise the basis on which rests the 
special faculty of colour perception. From all 
that has been said, it follows that the physiology 
of vision is greatly concerned with the nature 
and properties of light, and unless these are 
known and correctly understood, those pursuing - 
the subject would be wandering about on false 
trails. 

Light Plays a Dual Role . — ^At the end of . the 
nineteenth century, the nature of light was : 
regarded as an issue which had been settled 
once for all. The vieyv adopted was that light 
is wave-motion which travels in free space with 
a velocity approaching 300,000 kilometres per. 
second. The electric and magnetic . forces con- 
stituting the disturbance are mutually perpendi- . 
cular and appear in a plane transverse to the 
direction of propagation of the .waves. Mono- 
chromatic light is in the wave-theory charac- 
terised by a definite wavelength in vacuum and 
a correspondingly high but definite freq[uency 
of variation of the electric and magnetic forces. 
In view of what has been said above, one need 
not be surprised that the great leaders of 
scientific thought in the nineteenth century who 
were principally responsible for advancing and- 
establishing the wave-theory of light also sought 
to interpret our visual perceptions on the same - 
basis. They could not have foi’eseen- that all 
such attempts were foredoomed to failurev 

As is well known, a revolutionary change in 
our ideas regarding the nature of light was 
brought by the work of Albert Einsteiii in the 
early years of the twentieth century. Einstein 
revived the idea favoured -by Newton in an 
earlier epoch of science, viz., that light is 
corpuscular in natui'e, but he put it forward in 
a modified form having both substance and 
definiteness. The light-corpuscles of Einstein 
represent specific amounts of energy in the 
radiation field, the quantum of energy being the 
smallest for light appearing at the red end of 
the spectrum and increasing continually as we 
proceed towards its violet end, being in fact 
proportional to the light-frequency. The support 
forthcoming for these concepts from many 
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different directions has been so overwhelming 
that Einstein’s ideas are now a well-established 
part of scientific knowledge. 

The corpuscular and wave-theoretical descrip- 
tions of light seem at first to be mutually con- 
tradictory. But as they are both supported by 
great arrays of factual evidence, a way cf 
reconciling them has necessarily to be found. 
Such reconciliation becomes easiest if it be 
assumed that the two concepts are valid in 
completely different and mutually exclusive 
fields of experience. Wave-optics successfully 
describes the propagation of light in free space, 
its reflection and refraction at the boundaries 
between the two media, and the special effects 
known as interference and diffraction which are 
characteristic of wave-motion and which arise 
from the superposition of wave-disturbances 
from the same original source. The coi’puscular 
concept, on the other hand, is essential for the 
consideration of all phenomena in which there 
is a transference of the energy of radiation to 
or from material bodies. The emission and 
absorption of light are examples of such pheno- 
mena, and they can be successfully described 
and explained ’only on that basis. 

The corpuscular concept of light involves a 
further and quite fundamental change in our 
modes of scientific thinking. This also we owe 
to Einstein. The emission or absorption of 
light by an atom or molecule, in the corpuscular 
concept, is not a continuous process but an indi- 
vidual event, and whether this occurs or not is 
a matter of chance. All that we can specify 
about it is the probability of its occurring, and 
hence the observable phenomena ailsing from 
such events can only be described in statistical 
terms. 

What has been stated above is of the utmost 
significance in relation to vision. The dioptrics 
of the eye and the formation cf focussed images, 
of external objects on the retina cleai'ly fall 
within the scope of wave- optics. But wave- 


optics i.s irrclovnnt in nil ri'gm d- 

ing the actual perception of liglil. 1 nhouetion,. 
of some kind between, the inci(k‘iit iiglit and tlu- 
material present in the visual arr 

clearly needed for .such pc^iaa'plioti to lu: | utsj i I ip •. 
It follows that all aspc'cts of vision includitv' tlu* 
perception of space and foiTU, tli<‘ percept um o', 
luminosity and the ])ei’ct‘pt ion <.ir (‘olour, caan 
only be understood in t(‘rins of lli(‘ c(H'pu:eular 
concept of the nature of light. 

It needs here to be slu U’d and <'tupl la- i: e» i 
that the quantum of enei-gy which a ettrpti : <a<* 
of light lepresents is an exceisiiipdy snudl 
quantity by all ordinary .standards, f’or exanq^i*-. 
for light ol’ the wavelength r)r)r) wl dt*h li** ' 
in the green part of the siK'ctrung it is d adU) 
10“i- of an ei'g. For longis* and .shorttn- - 

lengths, the quantum is re.spet'tivel.v .siu.'ilhT an . 
larger, being in an inverse proijort ion to ti** 
wavelength . From t li cse ( i g' u r t ‘s , and t h < • !i n < » 'r. • j 
mechanical equivalent: of light c'uers'y, a siin|d 
calculation enables us to find th(‘ rwnnher of 
light-quanta falling per .second on unit area td' 
an illuminated screen. Taking th<‘ streTpdti t-f 
the illumination to be one nieti'w-i’andhg in 
other words, one lumen per square metre, an i 
that one lumen of illumination with light o| 
wavelength 555 mg is ecpjivalent to O-oultri 
watts of energy, the quantum of light rni*rgv 
of that wavelength comes out ’ Id ' * 

watt-sccond. Hence, the scretui would ieor{\»- 
per second 4*3 X quanta )>(u* ^;eet>nd inu 
square metre of its area, 'rhis is an iuiorinon: I v 
large number. 

In the following chapter wt* .‘h.aH 
broadly the consequences which follow fruea 
recognition of the corpuscular nalun* <if U|*ht an*’, 
discuss the role that it plays in our vir ua! pta 
ceptions. In doing so, we shall not ho: dati^ 
draw the various inference.s which r<dho,A' .o 
logical consequences of that, coneoid. tako,n 
either by itself or taken in cotijumdion v-niii 
certain wcll-establishccl results of (,*xjjoriiiioid 
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S. K. MAZUMDAR and R. SRINIVASAN 
Department of Physics, University of Madras, Madras-25 


1. Introduction 

rilHE investigation of the crystal structure of 
^ the amino-acid L-arginine 

NHa 

1 

NII==C— NH— CHo-CHd-CH2-~CH— COOK 

I 

NHa 

in the form of its hydrohalides was undertaken 
in this laboratory as part of a major programme 
of work on compounds related to proteins. Its 
structure has now been completely established 
and this is a short preliminary report of the 
work. 

The hydr'ohalides studied were L-arginine 
hydrobromide and L-arginine hydrochloride. The 
latter was found to have two forms differing 
completely in theii' crystal data. One of these 
forms (which we refer to as Form I) was 
actually found to be isomoiphous with the 
hydvobromide, which existed only in one form. 
The Form II of the hydrochloride differed from 
Form I in that the former had no water of 
cry.stallization. The crystallographic data of 
these compounds are given in Table I. 


2. Structure Determination 

The work was started first on the hydro- 
bromide since it was hoped that bromine, being 
heavier than chlorine, could be located easily. 
Three-dimensional intensity data about the 
shortest b-axis w'ere recorded on equi-inclination 
Weissenberg photographs with jSdtered CuKa 
radiation. Data along the c-axis were also 
collected as a subsidiary set of cross-layer data. 
A similar procedure was adopted for the hydro- 
chloride also. The intensities were estimated 
visually. The usual corrections for Lorentz and 
polarisation factors were made and the inten- 
sities were placed on the absolute scale by 
Wilson’s method. No correction for absorption 
was made since the size of the crystal was chosen 
to be such that the absorption correction was 
negligible. 

The first step in the determination of the struc- 
ture was to calculate the Patterson function. As 
might be seen from Table I the asymmetric 
unit of the cell contains two molecules and 
hence two bromine atoms. The two bromine 
positions could be easily located from the 
Patterson projections on (010) and (0 0 1). 
The position of the two bromine atoms thus 


Table I 

Crystallographic data for L-arginine hydrohalides 
Space Group a ( 1 ) i ( 1 ) ^ ( 1 ) ^ Cell contents 


r, :irfi;inhie IIBr 
I.-ar,i»iniive HCI (Form I).. 
I, arginine IICI (Form II) . . 


P2i 

11*26 

8*66 

11-25 

P2i 

11*22 

8*50 

11*07 

P2i 

5*33 

9*46 

20-07 


91° 30' 4 (C6H14O2N4.HBr.H2O) 

91° 00' 4 (CeH14O2N4.HCl.H2O) 

90° 30' 4 (C6H14O2N4.HCI) 


Of the three crystals mentioned above the 
structure analysis of the isomorphous pair was 
first taken up and completed. The structure 
was solved essentially by using the beta- 
synthesis (Ramachandran and Raman, ^ 1959 ; 
Raman, 1959 a, b ; Srinivasan, 1961) . It might be 
mentioned incidentally that this work provided 
a thorough testing ground, for verifying the 
theoretical prediction of the relative superiority 
of the beta-synthesis over the usual heavy-atom 
method (Srinivasan, 1961 ; Ramachandran and 
Ayyar, 1963) . Details of these and of the com- 
plete structure determination will be reported 
in a separate paper. The present note suni-r 
pciarises only th^ main findings. 


obtained were used to calculate a three-dimen- 
sional weighted beta-synthesis* (Ramachandran 
and Ayyar, 1963) which has coefiacients 
W^jS = W2 (iFolVlFBrl) exp ia^r 


where 
W = 


Ii (2X) 
lo C2X) 


with X 


IFo 


L 

2f/ 


L being the number of light atoms in the 
structure. The resultant three-dimensional map 
revealed completely the structure which was 


* The calculation of the beta-sj-nthesis was done using 
fbe programme written for FXZ./OT’T’-SOS by Dr. Y, 
Faghupathy Sarma whom we yfish to thank ; 
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picked out with a ball and spoke model. There 
were a few spurious peaks in the map but they 
could be easily eliminated from stereochemical 
considerations. 

The refinement of the structure proceeded at 
first by difference-Fourier syntheses on projec- 
tions and later by three-dimensional least- 
squares methods. The value of the reliability 
index R for three-dimensional data has been 
brought dovm to 10-4%. In the case of the 
hydrochloride, the corresponding value of R is 
12- 99c. While both structures may require a 
few more C 3 "cles of refinement for complete con- 
vergence, the results, nevertheless, seem to be 
sufficient to reveal the main features and to 
confirm the general agreement between the 
structures. We give here the molecular struc- 
ture and dimensions as obtained for the hydro- 
bromide, since this corresponds to a lower R- 
value. Table 11 lists the fractional atomic para- 
meters and the individual isotropic temperature 
factors of the various atoms. The interatomic 
distances and angles are shown in Fig. 1 which 
shows the two non-equivalent molecules in their 
relative positions as seen projected down the 
b-axis. 

The interatomic distances and bond angles 
are aU satisfactory. Corresponding bond angles 
and bond distances in the two molecules of the 
asymmetric unit also agree well with each other. 


Current 
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Table II 

Fractional atomic co-ordmates and individual 
temperature factors 


Atom 

x/^^ 

yli’ 

zjc 

li (A-) 

Bn 

0-1679 

0-2474 

0-8726 

I-Ol 

OsCw) 

0-1198 

0-1341 

0-5890 

2-83 

O 2 

0*5415 

0-6654 

0-357# 

1 - 8 B 

Oi 

0-6491 

0-4493 

0-4095 

2-09 

N 4 

0-0422 

0-7509 

0-9064 

1 -05 

N 3 

0-1820 

0-8771 

0-7878 

2 -KO 

No 

0-1320 

0-6117 

0-7560 

1-64 

Ni 

0-6758 

0-4511 

0-G357 

1-3B 

Cc 

0-1221 

0-7405 

0-8141 

1 *59 

C 5 

0-1943 

0-5955 

0-6441 

'I '-55 

C4 

0-3288 

0-5081 

0-0702 

1 -03 

Ca 

0-3870 

0-5510 

0-5452 

1 -89 

C 2 

0-5225 

0-5719 

0-5561 

1 - 35 

Cl 

0-5789 

0-5(il0 

0-4302 

I * 45 

Bro 

0-1284 

0-8902 

0-3623 

1 -53 

OoCw) 

0-1199 

0-9724 

0-0827 

2 >60 

O 5 

0-5458 

0 - 7047 

0-8506 

2-.I5 • 

O 4 

0-6093 

0-5324 

0-8850 

2 - 59 “ 

Ng 

0-0C07 

0-30-18 

0-4089 

2-07* 

N 7 

0-2098 

0-2005 

0-2875 

1-97 

Ng 

0-1371 

0-5180 

0-2580 

1 - 43 

Ns 

0-5724 

0-5001 

0-1220 

1-53 

Cio 

0-1321 

0-3888 

0-3170 

1 -43 

Cit 

0-1922 

0-6435 

0-1406 

I -80 

Cio 

0-3138 

0-0172 

0-1570 

1 - 04 

Co", 

0-3722 

0-0213 

0-0285 

1-43 

Cs 

0-5072 

0-CC32 

0-0424 

1 -40 

C7 

0-5601 

0-C5G9 

0-9163 

1-74 


The t.vo molecules are ari'anged parallel to the 
ac plane with their chains running diagonally. 
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the exception being in the orientation of- the 
guanidine groups. In one molecule the guani- 
dine group (C(jN 2 N 3 N 4 ) points upwar'd along 
the positive direction of the b-axis, while in the 
other molecule this group points 

downward along the negative direction of the 
b-axis. The two molecules when projected onto 
the ac plane are found to be separated by a 
translation of roughly c/2. The two molecules 
are linked together by a system of hydrogen 
bonds and also to the halogen ions and water 
molecules. The hydrogen bonds are of the types 

O-H ... Br (3-22 and 3-38 A) 

N~H ... O (2-79 to 3-06 A) 

N-H ... Br (3-32 to 3-41 A) 

... O (3-02 and 3-09 A). 
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NARMADA-SON LINE 
K. BORDOLOI AND S. K. BOROOAH 
Directorate of Geology and Mining, Shillong, Assam 


the analogy of the crustal structure of 
^ South Africa, Ahmed^ has tried to answer 
the question posed by West^ as to the nature of 
the Narmada-Son line. The question is a com- 
plex one calling for more close study than has 
been given. Except around Hoshangabad and 
the Dhar forest, where it flows over Vindhyan 
outcrops, the Narmada for the greater part of 
its length flows south of the southern edge of 
the Vindhyan basin. In the northern area of 
the Son valley the junction of the Vindhyans 
with the metamorphics suggests an original limit 
of deposition of the sediments.'*^ South-westwards 
near Kymore and Katni the Upper Vindhyans 
exhibit off-lap relation with the lower. Further 
south-west, where exposed near Hoshangabad 
and the Dhar forest, the Upper Vindhyans com- 
pletely cover the Lower. On the northern 
border “the original limit of deposition is unmis- 
takably exhibited by the overlap of the Kaimur 
group on to the gneiss and Bijawars”.^ Thus the 
land to the south of the basin was rising in the 
north-east^i pushing the waters of the epeiiic sea 
to the north and south-west. This possibly 
coincides with the Narmada-Bihar Tectonic unit 
of the Satpura Orogenic Belt of Holmes.t> 

No post-Arch^an rocks are exposed in the 
Narmada Valley earlier than the Cretaceous of 
P^rwah^ "apd Bagh,* although a sea covered 


Kutch in Jurassic times. Thus the Narmada 
trough appears to have been formed in post- 
Jurassic time 01 ', if formed earlier, was suffici- 
ently depressed only in Cretaceous times for 
the inlet of the Tethys-Madagascar gulf to enter 
it. According to Pascoe,!^ the large fault along 
the northern margin of the Mahadeva 
(Gondwana) basin seems to have marked the 
line along which a late fr'acturing was respon- 
sible for the formation of the Narmada Valley. 

North of the Narmada-Son line, it is true, 
no coal-bearing Gondwanas have been exposed, 
but east of its prolongation coal-bearing Gond- 
wanas have been exposed at the confluence of 
the Sonkosi and Arun in Nepal, » Sikkim,^ o 
Darjeeling and eastward up to NE Assam. Out- 
crops of Talchir boulder beds are, however, 
seen at Pokar'an and Bap^i lying on Vindhyans 
in Rajasthan, in the Salt Range, Hazara and 
Westei'n Kashmir (Tanakki beds) all of which 
are west of the Aravalli Range which formed 
the watershed separating the drainage to the 
east and west. Away to the north of the liiie 
are the boulder beds of Simla (Mandhali beds) 
and Garhwal (Blaini Sei'ies). There is evidence 
to show that the fluvio-glacial Talcher boulder 
beds were laid down by glaciers flowing to the 
north and north-west ; where the glaciers reached 
j;he sea ^ POQi' apd very special fauna 
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developed including ConulCLriay and especially a 
cuiious type of thick shelled pelecypod, the 
genus Eurydesma. The Eurydesma fauna is a 
fauna of cold seas, characteristic of the old 
shores of the Gondwana.^- The Conularia and 
Eurydesma fauna has been recognized in the 
Salt Range, at Umaria and Manindi’agarh hi 
M.P., at Khamgaon and Wak in Sikkim, and in 
the North-East Frontier Agency.^s From the 
above, the coast-line of the Gondwana can be 
reconstructed as shown in Fig. 1. 



FIG. 1. Map showing Gondwana Coastline 


All surviving basins of Gondwana rocks along 
the three systems of river valleys, viz., the 
Damodar, the Wardha-Godavari and the 
Mahanadi-Brahmani, owe their pi'eservation. 
from denudation to faulting on one oi' both sides 
of the basins. The Gondwana beds were laid 
in river valleys typical of a highly matured 
drainage system, impressed upon a floor planed 
to an undulating surface by the action of ice 
during the opening phase. 

The absence of Gondwanas north of the 
Narmada-Son line may thus be due to either of 
two causes ; either the conditions necessary for 
the formation of coal were not there, or that 
owing to lack of faulting the coal deposits 
formed were denuded away. 

Physiographically, one of the most conspicuous 
features of the Gondwana period was the 
Aravalli range which formed the watershed bet- 
ween the drainage to the east and west. No 
mature drainage system could be developed close 
to the mountain. Away from the Aravallis, the 
country is today covered by the Indo-Gangetic 
alluvium. Recent aeromagnetic survey in the 
re^on between East Punjab and Bihar has given 


indication of an uneven basement topography. 
The Ganga basin is segmented, probably into 
4 or 5 sectors parallel and sub-parallel to the 
Himalayan range. In some of these sectors the 
basement is reached within a shallow depth 
ranging up to 5,000 ft. with intervening portions 
containing huge thickness of sediments ranging 
between 20,000 and 30,000 ft. 

What lies below the alluvium is not known, 
and seeing that Gondwana coal scams have 
recently been found at Jaipurhati in Bogra 
district of East Pakistan at a depth of 3,000 ft. 
below the alluvium one is almost tempted to say 
that similar may be the experience here. It i.s, 
however, significant that unlike the side cast 
of the prolongation of the Narmada-Son line, 
where Gondwana, coal seams have bcc.n dis- 
covered in the lesser Himalayas o.(: Nepal and 
Sikkim, no coal seams have been discovered 
west of this line, although the Blaini Boulder 
bed has been traced for more than 100 miles 
from Subathu to the Madi Gad.^^' 

The temporary inlet of the Tclhys that laid 
the marine beds of XJmaria-Bi.jori-Manindragarh 
region, in all probability, entered from the north 
and the land to the west appears to havt‘ had a 
topography not sufficiently subdued at the 
by peneplanation to support a drainage sy.stcnr 
suitable for the formation of coal deposits. 
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A LTHOUGH emergences constitute a category 
of appendicular structures of the angio- 
spcrms, oui' knowledge of their morphology 
seems to be quite meagre. Goebel (1900, p. 13) 
has aptly summarised the concept of emergence 
tluit had developed in the light of Goethe’s 
theory of ‘dVEetamorphosis’’ as in the following : 
“The outcome of early and simple observations 
was the recognition of mot, stem and leaf 
(foliage-leaf) as the chief vegetative organs of 
the higher plants. To these organs was added 
sLibseciucntly the hair, a structure springing 
i’rom the epidermal cells and appearing as an 
appendage of the surface. When it was found 
tJiat in the construction of many prickles and 
glands, layers of the tissue deeper than the 
epidermis were involved, the term 'emergence’ 
was coined for them — a term, the definition of 
which is framed upon essentially negative 
characters : emergences are neither leaves, nor 
.shoots, nor roots, and are not endogenetlc.*’ 
Eaines and MacDaniels (1947) classify the 
emergences as appendages of the second rank 
while the foliar structures and trichomes as of 
iirst and third rank respectively.^^ 

Interpretation of the structure of emergences 
is also controversial. De Bary (1884) advocated 
tliat emergences are distinct from, the trichomes 
because unlike the latter which are of epidermal 
origin, the former dhlerentiate from cells derived 
both from the epidermis and hypodermal tissue. 
Nctolitzky (1932) regarded the above distinc- 
tion to be not feasible as the basal part of 
certain trichomes is of emergence nature. 
Presently the latter view seems to be in vogue. 

Recently the present author, while dealing 
with the phylogeny and classification of the 
trichomes of the Compositae (1962), had by 
implication treated the trichomes to be distinct 
from the emergences. Such a view was taken 
on the basis of a comparative study of emer- 
gences of several angiosperms (those found on 
the leaves of Solannin melorigena L. and 
S. xanthocarpum Schrad and Wendl.; on the 
involucral bracts enclosing the ray-florets of 
Acanthospermum liispidum DC. ; and on the 
ovary of Bixa orellana L., Triumfetta rhomboidea 


♦The views of Bower (1935) and Zimmermann (1859) 
are not considered here as they were put forward primanly 
in connection with the pteridophytes. 

3 


Jacq., Datura fastuosa L., Momordica dioica 
Roxb., CcBsalpinia bonducella Flem., Riciniis 
communis L. and Zornia diphylla Pers.). 

The study yielded important information con- 
csi'ning the nature of emergences and trichomes. 
While the detailed results would be published 
elsewhere, the salient observations made in 
these investigations are summarised in this 
paper. The comparative morphological charac- 
teristics of the emergences and trichomes based 
on these studies are given below. 

Structure. — Emergences are multicellular and 
are differentiated into the epidermal, ground 
and vascular tissues. The epidermis consists of 
stomata and trichomes (Figs. 9 and 10) as found 
in the stem and other parts of the plant. 
The vascular tissue may consist of a single 
strand (as in Acanthospermum hispidum^ 
Fig. 1) or several strands (as in Datura fastuosa. 
Figs. 8 and 11). The strands are not associated 
with any gaps (Fig. 11). , 

Trichomes may be uni- or multicellular but 
are without differentiation into the epidermal, 
ground and vascular tissues [descriptions that 
trichomes are vasculated found in the literature 
(e.g., Carlquist, 1959 a) seem to be based on 
an interpretation which is not in agreement 
with the available evidence as discussed later]. 

Ontogeny. — ^Both the protoderm and subproto- 
dermal cells participate in the development of 
the emergences (Fig. 7). The protoderm 
through anticlinal divisions gives rise to the 
epidermis while the subprotodermal ceils divide 
in all planes and differentiate into the ground 
and vascular tissues. 

Trichomes originate from protoderm only. 
[Ontogenetic studies indicate that trichomes 
differentiate from single protoderm cells (De 
Bary, 1884 ; Ramayya, 1963). Cariquist (1959 b, 
p. 302) in his study of the ontogeny of the 
“Sessile glands” of Holocarpha, however, 
describes that “there is no visible evidence that 
only a single cell is involved, although all the 
initials could conceivably have been derived 
ultimately from a single protodermal cell”.] 

Organographic distribution. — Emergences are 
borne by the stem and the various phyllomic 
appendages. 

Trichomes are found not only on the stem 
and foliar structures but also on the emergences 

(Fig. 9)* 
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It is obvious that emergences and trichomes 
oi] tlic sngAOc'pcj;. aaIs cC' 21 -.ti til i -0 two difleFent 
stiuctui'ai caiegories ior they show basic dif~ 
feienceb iii reSi-.^cc ot "ceeir structure, ontogeny 
and organographie diirtrubiition. Further, from 
the viewpoint of serial liGniology, emergences 
cviiinot be coiTipared with the foliar appendages 
because they are borne by them also. 

It is now necessary to examine the nature 
of the evidence on che basis of which the view 
that tricliomes and emergences are not distinct 
structures is maintained (Netolitzky, 1932). It 
may be mentioned that emergences exhibit a 
vS'ide range of variation in their* size and struc- 
ture so that they often appear variously modified 
and also without one or more of such features 
as the stoiuata, tricliomcs and vascular tissue. 
Some of the variants, however, become so 
peculiarly modified that they seem like trichomes 
or a part of them. It is on the evidence from 
these structures that the distinction betw'een 
emergences and tri;; homes seems to have been 
regarded untenable. Therefore some examples 
of such modified forms are dealt with here 
explaining their txue nature in the light of the 
overall evidence now available to distinguish 
between emergences and trichomes. 

To begin with the instance is taken where an 
emergence bears but one trichome which lies at its 
apex as in Acanthospermum hispidum (Fig. 1 ). 
A modification fioni this is observed in cases 
wliere the emergence is much reduced and looks 
like the basal part of the overlying trichome 
itself. Fig. 4, from Xanthium simmarium L., 
represents an example of this kind. In ontogeny, 
however, tlie true character of these composite 
structures is revealed for the trichome is found 
to differentiate from a single protodermal cell 
and relatively earlier (Figs. 2 and 5), while the 
emergence is iniilated afterwards due to the 
activity of several protodermal and subproto- 
dermal cells surrounding the trichome (Figs. 3 
and 6 ). The stinging hair of XJrtica also 


represents an example of this type, but In this 
me trichome itself is unieelluar which stands 
embedded in the apex of an emergence (Fig. 17 ) . 
Uphof (1962), Foster (1949) and Solereder 
(-•908) accordingly describe the hanging hair as 
borne on an emergence. The thorns of some 
Hawaiian i^beiiacese also show a similar struc- 
ture. As described by Carliquist (1962, p. 413) 
the thorns are “unicellular’^ trichomes raised on a 
conical mound of tissue derived from the ground 
menstem’*. Still more interesting is the instance 
v/hsre the emergence appears as the stalk of 
the overlying trichome. This is iHustrated by 
the peltate hairs'’ of Shepherdia canadensis 
(Fig. 14) described by Cooper (1932). Accord- 
ing to him “the shield arises from a single 
epklermal cell whereas the stalli is from adjacent 
epidermal and hypcdermal cells’’ (p. 473 ). it 
is obvious that the shield is a trichome because 
it originates from an epidermal cell (Figs. 12 
and 13) while the stalk is an emergence being 
derived from both the epidermal and hypo- 
dermal cells (Fig. 15). In the examples so far 
described the emergence subtending the trichome 
is of non-vascular type. The so-called vascu- 
lated trichomes also present similar composite 
structures but consist of a trichome mounted on 
a vasculated emergence. For example Carl- 
quist (1959 a) describes the “terminal glands” 
of Calycad(^ia to be composed cf a broad head 
supported on a vaacularised stalk (Fig. 16). 
According to Carlquist (op. dt.) the head, 
however, differentiates from a protodermal cel], 
while in the development of the stalk “cells 
other than the protoderm participate” (p. 72). 
Since the head is an epidermal product it 
represents a trichom©, while the stalk, being 
derived from both the protodermal and sub- 
protodermal cells, constitutes an emergence. 

It is obvious that in the examples descrlDed 
the trichome and emergence portions are clearly 
distinguishable from each other in the light of 
the ontogenetic and comparative morphological 


from l.s« stem, Xanthiian strumariwn. Fig. 4. An emergence-based simple conical hair at maturity. Fig. 5. Early 
diflerenliation of the hair from protodermal cell. Fig. 6. Developmental stage of the subtending emergsnee. Figs. 
7~8 from l.s. ovary, ./hittira fastiwsa. Fig. 7. Initiation of the emergence involving both the protodermal and sub- 
protodermal cells, X 200. Fig. 8. T.s. emergence showing numerous vascular strands. Note that the vascular strands 
are associated with large amounts of sclerenchyma so that only on maceralion the tracheary elements are revealed. 
Figs. ®-10. A simple conical hair and a stoma respectively from the surface of an emergence in Momordica dioica. 
Hg. 11. A diagi-ammatic represc^ntation of the vascular system of an- emergence occurring on the pericarp of Datura 
fasiuosa. Vascular system of the surrounding emergences is cnly partly represented. Note that the scIerenchjTna 
associated with the vascular strands' in the emergence becomes laterally coalescent forming into a cylinder towards the 
distal end of the emergence. (The vascular skeleton was isolated by putrefying a fruit and then waahiag away the 
softened tissue.) Figs. 12-15. ixom Shepherdia Mnadtnsis. Figs. 12~1S. Differentiation of the sftield. fig. 14. A 
mature “peltate hair’’. Fig, 15. Develpmental stage of the stalk of the peltate hair. Fig. 10 ** Terminal gland ” 
of a Calycadaenia sp. Fig. 17. Stinging hair of Urtica. Figs. 12-15, after Cooper, 1932. Fig. 10. after Carlquist, 
1959 a. Fig. 17, after Earn es and MacDaniels, 1947. The magnification of the figures reproduced ait^ed 
from that of the original ones, (f, trichome; emergence, vascular bundle; protoderm; spi^ sub- 

protoderm ; head; sh, shield; j/, stalk.) 
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evidences. Hence, cases of this kind represent 7. 
composite structures consisting of a trichome 
subtended by an emergence and not mere 
trichomes as has been generally interpreted. 

The author’s grateful thanks are due to Prof. ^ 
M. R. Suxena, Head, Department of Botany, 
Osmania University, for his keen interest in 
the present work and for providing facilities. 
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THE LAWS OF MASS ACTION-A CENTENARY VOLUME 1864-1964^ 


^HE Norwegian Academy of Science and 
Letters has brought out a noteworthy volume 
to mark the centenary of the Law of Mass 
Action. Of course, there is no meaning in 
assigning dates of birth to great scientific dis- 
coveries, Any new principle, law or effect that 
has undoubtedly taken a recognized place in 
science was seldom born all of a sudden. Rather, 
it has always been the result of a vague original 
conception successively clarified, tested and 
refined to a final precise formulation. In- 
evitably, the work of other's who had preceded 
plays an important role. Thus the choice of the 
11th March 1864 as the date of birth of the 
Law of Mass Action may seem arbitrary. But 
justification, can be sought on the ground that 
it was on that date that Peter Waa^ presented 
befo.re the Norwegian Academy of Science (then 
called Videnskabs-Selskabet i Christiania) a 
paper entitled Studier Cm Affinf^ten by Cato 
Maximilian Guldberg and Peter Waage, which, 
it may be said, contained the first satisfactory 
mathematical formulation of the condition for 
chemical eguilibrium v/hich finally led to the 
Law of Mass Action. 

The effect of mass action on chemical reactions 
was first brou^t out clearly by L. Wilh^lmy in 
1850 in the course of a study of sucrose in the 
presence of acid. He showed that the rate of 


* Published by Det Norske, Videnskaps-Akademi I Oslo, 
pp, 194. 


the I'eaction at any instant was proportional to 
the amount of sucrose remaining unchanged at 
that instant. Later M. Berthellot and P. de 
Saint-Gilles (1862) who studied the reversible 
formation of ester from ethyl alcohol and acetic 
acid, found that the rate of reaction was approxi- 
mately proportional to the concentrations of the 
I'eactants. This important result was generalised 
by Guldberg and Waage in a number of papers 
(1863-1869) and called the law of mass action. 
They named their first paper ‘Studies on the 
Affinitiesh In this and in the later ones they 
frequently speak o.f chemical foi'ces and velo- 
cities of chemical reactions, and therefore they 
may be considered as the forerunners in what 
we now call chemical kinetics. Earlier and con- 
temporary worker's had experimented kinetics of 
chemical reactions but Guldberg (essentially a 
mathematician) and Waage (a chemist) were the 
first to propose a mathematical formulation which 
laid the foundation for this branch of chemistry. 

The original paper' of Guldberg and Waage, 
as presented at the Norwegian Academy on 
March 11th, 1864, is reproduced in this volume. 
It also contains a history of the discovery of 
the law and the biographies of the authors. 
There are contributory papers (not all of them 
related to the law of mass action) on topical 
subjects of interest from several physical 
chemists. Among the contributors are J. A. 
Christiansen, 1. Prigogine, H. Eyring, Linus 
Pauling, D. C. Hodgkin and W. H. Zachariasen. 
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C-GLYCOSIDES OF TAMARIND 
LEAVES 

In an earlier report on the anthoxanthin 
pigments of tamarind leaves, Lewis and Neela- 
kantan* reported the presence of four glycosides 
(Rf 0*52, 0-68, 0-76 and 0*82) in the concen- 
trated water extract of the leaves. They could 
not be identihed because of their poor hydro- 
lysabiiity by acids. In a recent publication- 
they have identified the glycosides of Rf 0-52 
and 0*68 to be lutexin and vitcxin respectively. 
This prompts us to report our own results. 

The pigments were hrst extracted from the 
fresh leaves with hot water ; this solvent was 
unsatisfactory because only a fraction of the 
glycosides could be extracted by this means. 
In later experiments the extraction was done 
first with boiling alcohol followed by 80% and 
60% alcohol. After removing the chlorophyll 
and waxy matter from the concentrated 
extract by cxtr'action with petroleum ether and 
other, the glycosides were extracted conti- 
nuously with ethyl acetate, changing the solvent 
after every 24 hr. The first two fractions 
contained three pigments (Rf 0*52, 0*68 and 
0*82) and on concentration deposited a solid 
containing two of them (Hf 0*52 and 0*68) 
along with a large amount of tartaric acid. 
Tartaric acid could be removed by dissolving 
the above mixture in the minimum quantity 
of water, neutralising with potassium bicarbo- 
nate and extracting the pigments with ethyl 
acetate. The next four fractions contained 
only two pigments (Rf 0*52 and 0*68) and 
the later fractions contained only one (Rf 0-68) 
which on concentration was deposited almost 
free from tartaric acid. On repeated crystal- 
lisation from pyridine-ether mixture pure 
yellow crystals were obtained, m.p. 252° (d), 
270, 334 m^ ; acetate, m.p., 257-58° and 
partial methyl ether, m.p. 264° (diazomethane 
method, purple colour with alcoholic ferric 
chloride). It v/as not hydrolysed by 7% 
aqueous sulphuric acid (24 hr.). 

Fission of the glycoside with hydriodic acid 
in phenol gave the aglycone in almost quanti- 
tative yield. The ultra-violet spectrum of the 
aglycone 270 and 338 m^) underwent 

bathochromic shifts with sodium acetate, alu- 
minium chloride and sodium ethoxide and no 
shift with boric ^cid-sodium acetate, This 


suggested that it could be apigenin. The 
aglycohe and ah aulhentic sample of apigenin 
had the same chromatographic behaviour in 
four different solvent systems and the infra- 
red spectra resembled very closely. All the 
above properties and reactions showed that 
the glycoside was vitexin. Its ultra-violet and 
infra-red spectia and those of vitexin were 
superimposable ; there was identity in chro- 
matographic behaviour in four diffei'ent solvent 
systems, and the mixed melting-point was 
undepressed. 

That periodic acid oxidation of vitexin 
yields formic acid was first noted by Rao and 
Venkateswarlu* though the yield was low 
(0*64 to 0*82 mole). Later this was carried 
out by Horowitz and Gentili^ using the tri- 
methyl ether. It consumed tw’o moles of 
periodate and yielded 1-OS moles of #)rmic acid. 
Its formation suggested a pyratiose structure 
for the sugar unit (see Formula I). NMR 
studies^ on vitexin and its derivatives supported 
this formulation. In our present studies lurther 
confirmation has been obtained by subjecting 
the oxidation product (dialdehyde) to the 
action of sodium borohydride followed by 
hydrochloric acid, when glycerol is formed. 



FIGS. 1-2 

While discussing methods of distinguishing 
between O- and C-glucosides, Hajmes^ has 
contended that sodium periodate oxidation 
followed by sodium borohydride reduction and 
subsequent hydrolysis with dilute hydrochloric 
acid yields glycerol only in the case of O- 
glucosides whereas C-glucosides require ferric 
chloride trealhient This conclusion does not 
seem to be valid for all cases. We have 
examined authentic C-glucosides vitexin^- 
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orientin, mangiierin and scoparin in the form 
of their methyl ethers. They yield glycerol on 
treatment oi the periodate o^idisStl, boro- 
hydride reduced product ^Ith hydrochloric 
acid. In these particular cages this is not un- 
expected because as shoT^.m in fortnula (11) the 
concerned redaction product is a benzyl ether 
capable of hydrolysis with mineral acid to 
term glycerol. Actually in our experiments, 
each of these four samples was subjected to 
periodate oxidation (fi moles) for 4 hr. at 
room temperature, the dialdehyde reduced to 
the corresponding alcohol with sodium boro- 
hydride and the solution left overnight at room 
temperature. The reduced product on chroma- 
tograr^hy did not show the presence of glycerol. 
But w’hen it was hydrolysed with N hydro- 
chloric acid at 10.0= for 1§ minutes, the presence 
of glycerol could bs definitely detected by 
chromatography. 

We are grateful to Prof. Hdrhammer for 
kindly supplying authentic samples of vitexin, 
orient in end scoparin. 

Department of Chemistry, V. K. Bhatia. 
University of Delhi, S. R. Gupta. 

DeIiii-6, September 4, 19^. T. R. Seshadri. 
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SYNTHESIS AND REARRANGEMENT 
OF AM ADKY^L DISUBSTITUTED 
SPIRANK 

Spirames are Imov.m to undergo ring transfor- 
mation on dehydrogenation with selenium.^-- 
Sengupta and Chatterjee*-'^ synthesised a num- 
ber of 3pirar.es of type I (R' = H) and found 
Ibfit gmexMilw rearrange on catalytic 

dehydr^#5»tiofi to give an alkylated phenan- 
threne or a pyrene defivative depending upon 
the nature of the alkyl group and its position 
in the mrocjclc^ntane ring without any loss 
of carbon atom. With a view to study the re- 
ErTarig«rierit of spiranes with two alkyl substi- 
tu^ts in the ^pirocyclopentane ring, the 
synthesis of 1, S, 3, 4-tetrahydronaphthaaene-2, 2- 
spiro- (2b S'-dimethylcycIopentane) (I, H = R' = 
Me) wa.s achieved by an extension of the method 
developed earlier^ starting from the anhydride 


of 2, S-dimethylcyclopentane- 1 -carboxy- 1 -a ce tic 
acid (11) and benzene. 

The dicarboxylic acid (II) .Vvjquirod for the 
synthesis was prepared from 3, b-diiDothyle^^clo- 
pentanone synthesised from 2 -methyl- 2- c a rb- 
ethoxy-cyclopentanoiie by opening o.p the ring 
with sodium ethoxicle followed by Biccln'nann 
cyclisation of the adipic csicr, niethylation an<i 
hydrolysis a'ceording to 'the procedure ei: Cornu- 
bert and Hellcr.K Condensation \ of die.' IreLonc.^ 
with ethyl cyancaceiate aoeerdbu; to llu* 
Cope’s method gave ethyl 2, d-d'molhylcycdo- 
pentyiidine cyanoaeetate (05CX>), b.p., 

(0*5 mm.), 1*4322 which cixtcr j)otassiurn 

cyanide addition and hydrolysis furnished an 
isomeric mixture of the acid (i’O fn)m vvi'jich 
non-resoivable me so acid, an i lie 

acid, m.p. 167°-16S^ and the rcssidvabh:) rac^ernic 
acid, m.p. 134°, anilic acid, m.p. IGfY’ wt^re 
separated. 

Iv 



The anhydride of the meso acid, b.p. )i3'’-84'’ 
(0-1 mm.), was condensed v/ilh bcuK'nc in tlie 
presence of anhydrous alumiriicnn chloride in 
80% yield to give meso ao-(2, 5-dimethylcyclo- 
pentane) -j/3-benzoyl propionic acid (III), imp. 
189°, methyl ester, m.p. 68°, whic-li readily formed 
pyrUium salt showing the presence of a keto- 
methy^ne grouping. The keto-acid on catalytic 
reduction in a Paar apparatus at 60° in ethanolic 
solution gave meso aa-(2, 5-ditnethylcyclo- 
pentane)-7-phenylbutyric acid, m.p, 109-110° in 
90% yield which was quantitatively oyclised by 
^-ydrous hydrogen fluoride to give meso 1- 
^^®'l^®hy'ironaphthalene-2, 2-spiro- 
(2', 5'-dimethylcyclopentane) (IV), ni.p. 46“ 
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which showed a strong I.R. peak at 5-95 
Catalytic reduction of the spiro-ketone afforded 
the spiro-hydrocarbon (I, Rr=:R'r=Me) in 85% 
yield, b.p. 110° (liiim.), 1*5315. 

The anhydride of the racemic acid (II) , 
b.p. 100°-102° (0*5 mm.) was similarly condensed 
with benzene to give the racemic keto acid (III), 
m.p. 138°, 2, 4~DNP derivative, m.p. 242°, which 
on catalytic reduction gave the corresponding 
racemic butyric acid as a thick colourless oil, 
b.p. 162° ( 0*3 ram.). This on cyclisation by 

anhydrous HF gave the racemic spiro-ketone 
(IV), m.p. 30° which on catalytic reduction 
afforded the racemic spirohydrocarbon (I, 
R:=R'=:Me) in 65% yield, b.p. 113°-115° 
(1mm.), 7iy; 1-5200. 

Both these isomeric spiranes on dehydroge- 
nation with 10 % Pd-on-charcoal catalyst at 320° 
underwent smooth rearrangement without any 
loss of carbon atoms giving 1 , 4 -dimethylphenan- 
threne, m.p. 49 °, although the racemic hydro- 
carbon was somewhat resistive to dehydro- 
genation. 

Thanks are due to Prof. S. C. Shome for labo- 
ratory facilities. 

Department of Chemistry, D. N. CiiATTERjEE. 
Presidency College, 

Calcutta- 12, August 6 , 1964. 
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THE TRITERPENOIDS OF EUPHORBIA 
AHTIQUORUM LINN.* 

Under a scheme of chemical examination of 
Euphorbia species, the stems and the latex of 
E. antiquorum Linn, were examined for their 
crystalline principles. The .stems (300 g.) were 
successively extracted with petroleum ether 
(B.P. 40-60°), ether and alcohol. The light 
yellow petroleum ether extract could be frac- 
tionated by crystallisation into three fractions, 
A, B and C. The alcoholic and ether extracts 
did not give rise to any crystalline compounds. 

Fraction B (1*5 g.) crystallised from chloro- 
form-methanol (once), and benzene (twice), 
when it came out as colourless needles, m.p. 
275-77°, (a)32^° zh2° (c, 1-2 in CHCI 3 ) (Found: 

84*35; H, 11*6; requires C, 84*50; 


H, 11-74%). It could be further purified by 
preparing a benzoate and hydrolysing it later 
with alcoholic alkali. The pure compound 
crystallised from benzene as colourless needles, 
m.p. S77-78® having identical I.R. spectrum with 
taraxerol.i The acetate and benzoate also agreed 
in every respect with the description given for 
taraxeryl acetate and tai'axaryl benzoate in 
literature.® 

Fraction C (300 mg.) readily crystallises from 
chloroform methanol (twice) as colourless 
needles, m.p. 237-38°, .f 10 ° (c, 0-98 in 

CHCl^). (Found: C, 84-55; H, 11-40; 
requires C, 84*89; H, il«82%.) This compound 
is different from taraxerol as it arjswers Zimmer- 
mann’s test (intense purple) and like taraxerol 
gives yellow colour with tetra nitro methane 
(I.R. 1705 cnL*-^ for carbonyl and 814 cm.-i). It 
gave rise to ^ oxime with hydroxylamine 
hydrochloride In pyridine, m.p. 291-93°. It 
further undergoes reduction with sodium boro- ' 
hydride to give two fractions I — taraxerol,- 
m.p. 274-77°, 8JQd II — iso-taraxerol ,8 m.p. 266-68° 
separated by chromatography on alumina. The 
first fraction, taraxerol, Is eluted completely 
with petroleum ether benzene ( 1 : 1 ) and the 
second fraction by benzene. These reactions 
identified the compound C as taraxerone,*^ 
formerly obtained by chromic acid oxidation 
of taraxerol. 

Fraction A (800 mg.) of the petroleum ether 
extract was crystallised several times from 
chloroform-methanol, and benzene. But, no 
close melting fraction was secured. Separation 
was attempted through acetylation and benzoy- 
lation. The acetate mixture also proved difficult 
for separation. But the benzoates readily 
crystallised Into two fractions from chloroform- 
methanol ; I — colourless needles, m.p. 247-48°, 
and II — colourless prisms, m.p. 214-15° later 
raised to 252-54° by two cr^^stallisations from 
chloroform-methanol. Compound I was de- 
benzoylat«d by alcoholic a&ali and crystallised 
from benzene to ipve colourless short needles, 
m.p. §06-01°, ( 4 i)'i^° 4-®" (Found: C, 84-20; 
H, 12-48 ; requires C, 84-12 ; H, 12-15%), 

identical with ftiedelan-3 < 7 .-oF*^ as it gives the 
acetate, m.p, 810-12° and by chromic acid oxida- 
tion, friedelin,'^ m.p. and m.m.p. 260-62° with an 
authentic sample. 

Compound 11 Is debenzoylated with alcoholic 
alkali to give fried elan 3 m.p. 288-89°, 

(a)32° 4 . 14 « (Found : C, 84-3 ; H, 11*9 ; 
requires C, 84*12; H, 12-15%), acetate 293-95° 
(a)32° -f26° and it could be oxidised by chromic 
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acid to triedelin, m.p. and m.m.p. 260-62°, with 
an authentic sample. The ketone obtained above 
by chromic acid oxidation was reconverted into 
friedelan 3 /5-ol by sodium borohydride reduc- 
tion. 

The foregoing account clearly shows that the' 
stems could be best extracted with petroleum 
ether and the triterpenoid Braction contained 
taraxerol, taraxerone, Medeian 3 and 

friedelan 3 ^-oi. 

The latex (100 g.) from E. antiquorum Linn., 
collected Yjy a Calcutta firm, was also examined 
systematically. It was coagulated by alcohol, 
and the hard coagulum was soxhleted with 
petroleum ether (B.P. 40-60°) for 24 hr. The 
petroleum ether- soluble fractions v/ere chromato- 
graphed on alumina column using petroleum 
ether, petroleum ether-benzene (1 : 1) and 
benzene-methanol (4: 1). Thirty fractions were 
collected which by examination of their melting 
points could be separated into two fractions. 
I-— (2 g.), m.p. 215-16° and 11— (l g.), m.p. 
116-17°. The later compound crystallised from 
methanol as coioor'less needles, 116-17°, (a) so® 
+ 32°, (c, M in CHCls). (Found: C, 84-51; 
H, 11-70 ; requires C, 84-5 ; H, 11-74%), 

acetate m.p. 107-09°, («)9o« +41° (c, 0-98 in 

CHCI3), benzoate m.p. 168-40°, +59° 

(o, 1-12 in pyridine). It is identical wdth 
authentic euphol isolated i^om B. nerifolia^ and 
E. tirucalli^ in these laboratories. 

Fraction I crystallised from acetone-methanol 
as colourless short needles, m.p. 215-16°, (a)3^° 
+ 26° (c, 0-99 in CHCI3). (Found: C, 81-75; 
H, 11-22 ; CgoHr^oOo requires C, 81-45 ; H, 11-32%). 
Acetate, m.p. 215-17°, (<^)^^° +40° (c, 1-2 in 
CHCI3). (Found : C, 77-90 ; H, 10-20 ; 
requires C, 77-57; H, 10*27%), benzoate m.p. 
214-16°, (a)se° + 63-24° (c, 1-2 in CHCI3) 

(Found: C, 81-55; H, 8-72; requires 

C, 81-23; H, 8-92%), epoxide of the acetate, 
m.p. 205-07° (Found: C, 73-^0; K, 9-73; 
C34K-i405 requires C, 75-27 ; K, 9-96%). Further 
examination is under progress. 

Our thanks are due to Professor Robert 
Stevenson, Brandeis University (U.S.A.), for a 
sample of friedeiin, the Council of Scientific and 
Industrial Research for the award of a Junior 
Research Fellowship to V. A. and to Sri. P. R.. 
Ramakrishnan, Principal, Coimbatore Institute 
of Technology, Coimbatore, granting study 
leave and permission to conduct research at 
Andhra University, Waltair, to D.N.R, 
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FREE ORGANIC ACIDS IN SOME 
XEROPHYTES 

C0NSIDERA.BLE work has been done on the organic 
acids in plants, b 2 Joshi-^ and Dabholkar^ 
studied the organic acids in nitrophyllous and 
calcicolous plants of Bombay and found that 
the organic acid patterns of these plants are 
formed by citric, malic, malonic, succinic, gly- 
collic and fumaric acids. Further, their investi- 
gations showed that the dominant nitrophillous 
and calcicolous plants from the various associa- 
tions contain the highest number of the acids. 

The present paper reports studies on organic 
acids on five succulent xerophytes. The xero- 
phytes, which are a distinct ecological group, 
have been selected for the present study to 
observe the organic acid metabolism in these 
plants and to see whether these plants have got 
a common pattern of organic acid production. 
In this account only the results on the free 
acids of these different plants have been 
presented and discussed. 

The methods followed in extraction and chro- 
matographic analysis are those of Dabholkar, 
Joshi and Bharucha. The chromatograms were 
developed with butanol : acetic acid : water and 
were sprayed with Indo-Phenol dye. 

The results are presented in Table I. 

These plants v/ere in the flowering condition 
and it has been shown that succinic acid is 
found in the plant during this period only. 6 
The absence, generally of tartaric and fumaric 
acids and sometimes citric acid, shows that the 
acid is not present in the free state but perhaps 
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Table I 

Free organic acid patterns in xerophytes 

Part 


Name of the plant 

Family 

of the 
plant 

T 

C 

M 

S F 

1, Euphorbia iiru- 

Euphorbia- 

Stem 

- 


-F 

+ ““ 

ealli (Linn.) 

2. Euphorbia anti- 

cem 

Leaf 



+ 

+ 

+ 

quorum (Linn.) 


Stem 


+ 

+ 

+ - 

3. Op7mtia dillenii 

Cactacem 


— 

— 

+ 

+ - 

(Haw). 

4. hfarsdeuia Volu- 

Asclepiada- 


— 

— 

•f 

-f - 

bilis (Cooke) 

6. Sarcostemma 

cem 

Leaves 

__ 


+ 

+ — 

hrevisli truia 


Stem 

— 

— 


+ - 

(WighU't Am.) 








Where 4- , Present; Absent; T, Tartaric add; 

C, Citric acid; M, Malic acid; S, Succinic acid; 
F, Fumaric acid. 


is associated with the inorganic cations to form 
salts, or has been converted into some other acid 
in the Kreb’s Cycle which is working in the 
plant. 

The results also show that the plant families 
under study, viz., Euphorbiaceae, Cactaceae and 
Ascicpiadaceae, which include some succulent 
plants, contain the acids of the malic acid group, 
indicating thereby that these plants may have 
the same typo of organic acid metabolism, that 
is, the typical Crassulacean metabolism. 

The author’s thanks are due to Dr. B. R. 
Dhekney, former Principal of Rajaram College, 
Fiolhapur, for facilities and to Dr. M. V. 
Dabholkar, Gopal Krishna Gokhale College, 
Kolhapur, for his guidance. 

College of Science, Smt. L. S. PIajafnavis. 

Nagpur, July 14, 1964. 
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ALKALOIDAL CONSTITUENTS OF 
SENECIO CHRYSANTHEMOIDES 

The plant Senecio chrysanthemoides grows wild 
in Kashmir valley at altitudes of 8,000 tO' 
11,000 ft. and is reported to produce poisoning 
in cattle. No chemical investigation of the plant 
appears to have been done. We studied this 
plant and isolated alkaloid seneciphylline in 
0*01% yield from the roots, 


Ten kilograms of the dry powdered roots wort* 
percolated in the cold with alcohol, solvent 
removed under reduced pressure and the totul 
alkaloids obtained by the method of 
These were chromatographed over deactiva te cl 
alumina using benzene, chloi'oform and methanol 
as eluants. The benzene eluate on concentratK)' i 
gave a crystalline alkaloid while chloroform aind 
methanol eluates failed to give any solid P^*e- 
duct. The alkaloid on repeated crystallisatloi i 
from methanol gave alkaloid m.p. 213-10 ' 
(decom.) yield one gram. It showed -IITU’ 

(chloroform). It is homogeneous and gave single 
spot on Whatmann No. I paper in butanol, 5^A'- 
acetic acid (1:1) system Rf. value (0-65). It 
gave picrolinate m.p. 192-93° (decom.), auric 
chloride m.p. (163-64). It gave C, 

H, 7-36%, N, 4-26% ; calculated foi 
C, 64-67%, H, 7-18% and N, 4-19%. 

I.R. Spectrum in KBr showed characteristic 
bands at 3424 cm.- 1 (OH), 1739 cm. (ester), 
1716 cm. MCo), 1640 cm. C =: C stretch and 
strong bands at 1443 cm.-^, 1225 cm.-i, 1150 ernrh 

Mixed m.p. determination with an authentic 
sample of Seneciphylline gave no depression and 
both showed the same Rf. values in thin layer 
and paper chromatography. 

We arc very grateful to Dr. C. K. Atal for 
sparing authentic sample of Seneciphylline and 
to Dr. L. D. Kapoor for procuring the materia! 
for work. 

Regional Research Laboratory, B. K.. Wax^i. 
Jammu, July G, 1964. K. L. Handa. 


1. Henry Edgar Watt, /, Che/u. S^r., 1909, p, 400. 


THE EFFECT OF ABRITS 
PRECATORIUS ON PREGNANCY OF 
MICE 

Ahrus precatorius (Syn. : Jequirity) is a jperen- 
nial twinner belonging to the N.O. Leguininoscv.. 
The seeds oL‘ A. ^^rc.oatorius are known to be 
toxic and to induce abortion when administerod 
parentcrally to pregnant animals.'^"-" The sec?ds 
are also claimed to act as antifertility a^^ents. ' 
Some aspects of our studies on the effect of the 
aqueous extract of ihese seeds on pi'ognancy 
in mice is reported in tiiis communication. 

Commercially obtained seeds of A. precaior'hts 
(scarlet variety) were used in these studios. 
The entire seeds were crushed, soaked in dis- 
tilled water and macerated in the cold, and 
kept overnight for extraction. The material 
was then centrifuged and the supernatant; 
obtained, kept in frigidaire. The extractions 
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were dons quantitatively and the concentration 
iis«! is expressed on th® weight basis of th® 
crude seeds taken. 

Tils acute toxicity of the extract was deter- 
mined. Subcutaneously was found to be 

2mg./kg. and 0'5mg./kg, v/as non-toxic; orally 
10 rng./kg. was not fatal v/hile 25 mg./kg. caused 
death in 40% of the animals. 

The drugs were administered to female mice 
at varying doses through diiierent routes, prior 
to and during the period of pregnanc^u Experi- 
mental details are shown in Table I. 


Current 

__ Science 

The effect of O-lmg./kg. of llie extrncd: luvvn 
daily, subcutaneously, duriti;;; firsi five cioys of 
mating were similar to tho.s** with 

O'Smg./kg. subcutaiieous but le:-:s t^cvcrc in 
effect. Fifty per cent, of the a?drinl.-; HtiorGd 
normally but there appeared lu fio a rf day of 
more than 15 to 20 days in due (iinti ui.' uttering 
since mating, indicating pre»f)a,!iy the advL'na' 
influence of the drug on i:.)vu?u.iiuu or f'.ndiliza- 
tion during the early »)erio.;l s,a“ er.u:;M i a ■ hai. 

The abriis seed extreau',.-. r yvi (u’aily 

exhibited a similar treiirl -M-.aid;: weJ't* 


Table I 

iTiUiience of Abrus precatorius on pregnancy 


Dose 

Route 

Details of administration 

No. of animals used 

litter si//! 

f Ho-fi-v 

uti- 'll 

No. pregnant 

0*5 mg./kg. 

Subciitaneous 

Single doie prior to mat- 

10/10 

5-3 

Vrigiiinl 

umlii :;M<1 



iiig 



resoi p til.)! IS 

.se« 

0*1 


Daily during first five 

10/10 

6-7 


•IS ;du.>vri hut. 



days of mating 



l<!S''i sc Vi Vr. 


25 

Oral 

Single dose prior to mat- 

10*/6 


Idhvts a.'-; 

• vf hut iiuotr 



ing 



sis lent 


10 

59 


10/10 

7-5 

f'JcM’iU.'lI 


Saline 


- 

10/10 

8*0 

- 


•4 animals died within 4 days. The rest 6 showed 

pregnancy. 





Salient features observed were : 0-5 mg./kg, 
subcutaneously given as a single dose prior to 
the mating did not prevent conception but 
adversely affected the foetal development. 
Vaginal hsemorrhage — indicating the death of 
the feetus — during the second week of pregnancy 
was seen in some of the animals. In animals 
which littered, the litters were born dead or 
died within few hours after delivery. The size 
of the littei's was comparatively small. In few^ 
animals the resorptions w'ere complete and 
animals had regained their normal weight. 

The experimental animals were opened after 
littering or alter vaginal haemorrhage or after 
all the normal untreated mice had littered and 
the uterus was examined for n.ormal foetuses, 
resorption, implantation sites and condition of 
the placenta. An empty uterus with occasional 
foetal end placental remains, complete resorp- 
tions Vt’ith emy implantation sites and feetuses 
In advanced stages of resorption were observed. 
The placenta of the foetuses found dead showed 
minute to largo haimorrhagic areas visible 
macrGseopically. Interspersed with these affected 
foetuses were «l 2 c few normal ones — ^the number 
of young litters born v/ere definitely smaller. 
Malformation of the feetus, like absence of 
lower limbs end anterior abdominal wall were 
also occasionally seen (Kg. 1, a, b). 


inconsistent 25 mg./kg. givori oviiMy, m.s a 
single dose prior to nialiug, |)ruv«.‘fi lo be toxic 
to about 40% of the anlitiM!;:, ecuising death 
within four days. Amon!;,d. tiher:: vvhi(‘h 
survived conception did take place, (.’onip.le fa- 
resorption of fmtuscs, vaejnal bremon liajub delay 
in littering and coinplotely unr?a:.d hUera wove 
all observed to varying degrees. 



J. X . 


r - [aj Ahseta-i; oi 

extinct of precatorius 0-5 rii" /kn ^ 
mating, Nonnal fetus. ° ' 


jHc ]o\vt;r linih 
'Ac.lL A(iiu>uus 
f/ivcri piiur fo 
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Ifc thus appears that abrus eeeds contain toxic 
pii'iicipies wiiicii advetsely miii®Bc# pr@gn®Bey 
ajid dcvCi'Op-ijn^.-?iit of faitus. Their isolation and 
loci of action, v.dietlier on the placenta ot on 
the nnd other effects on reproductive 

])]sy.s-lelo?Tv are under investigation. 

Pliarrnocolo^yr Laboratory, V. B. DesAi. 

Triuia.n Inatitiile of Science, Susi. 

litingaloTc-.liL August 4, 19d4. 

1. Chopra, R„ N., Chopra, I. C., Ilanda, K, L. and 

Kapur, L. D., hiJij^enotts Drugs of India, U. N. 
Phin- I': Sons, Private .Ltd., 16, Bankim Chatterjee 
Road, < 'alciiUa 12, II Ed., 1958, p. 261. 

2. — , Badhwar, R. L. and Ghoah, S., Poisonoits Plants 

of India. Govemment of India, Calcutta, 1949, 
J., 24d. 

?i. Niidkaiiii, A, K., Indian Ilaieria Mfdica^ Popular 
Ika.k r>epot, Bom]:<ay-7, 1954, 1, 6rd edn., 5. 

4. KarrtT, I"'.., Organic Chemistry., 4tli ed., Am. Elese- 
vier, Ncn York, 1950. (Quoted from Progress 
hi Clicniical Toxicology y Edited by A. Stolman, 
Academic Press, 1963, 1, 397.) 


DIFFEREPITIAL TPIERMAL AHALYSIS 
OF BRAZILIAN MINERALS 
IV. Piuguit® 


PiNouiTK, a variety of chloropal, was reported 
by Bha.ska.r£i Ilao (19G0 a) from the Brejui Mine, 
near Currais Novos town in the Rio Grande do 
Norte State. In another paper (1960 b) further 
data on the mineral including the dehydration 
character^^ are given establishing the mineral 
as a ficparate species, and similar to nontronite. 

The rd:imc samples are studied by the differ- 
ential thermal method using an Eberbach Por- 
table DTA set v/ith the heating rate controlled 
to a 20" C./min. (Bhaskara Rao and Cunha e 
Sdvn, .1901 a). The results arc tabulated below 
logcdher vd Uu data on raontmorillonite (Bhaskara 
Rao, 1961 b), obtained by the same apparatus, 
and nontronite (Vatan, 1954). 


Table I 


Spedcs ^dlh localities 

1. ringiiitc, 1^r<..-ju3 Mine, 

Currai.-i Plovos, RliN 

2. ringvdie, ide-Ls. 

3. Noatrouitti (feiriforc), 

Manito 

4. Moatoiorillonlte, Barra 

Verde, Currds Novoi, 
KGN 

5. MontiiiorUl Quite, idem. 

§. Montmoril Ionite, Sta. 
Risa, N#w Mexico 

stroofi-^ m, medium; 


Peak temperatures in ° C. 


Endotiiermic Exotkcrmic 


149 

!^jQ 


©so (?) 

St 

Vf 



1§0 

210 

490 

. , 

si 

w 

w(L) 


IdO 

190 

490 

860 

ft 

w 

w(L) 

r (L) 

140 

260 

560 

.. 

&t 

w 

w-m 


14^ 


5@0 

. , 

St 

w 



180 

190 

640 

820 

St 

Iff 

m 

'Z ~ 7t 

m 


r, weak, L, large (intensities). 


Such similarities are observed hetvieen the 
thnai® that distinction is diS.cult by' 

d.t.a. ttudy. The endothermic reactions can be 
explained in general lines as due to the loss 
of absorbed water, less of water of crjT'stalliza- 
tion and break of structure. The exothermic 
reaction in pinguite and nontronite is indica- 
tive of oxidation of the available ferrous iron, 
though it should be hematite with silica 
(tridimate ?) as the imal product. 

Pirigui'te tni?..s is very sin'iiiar to nontrenite, 
which in turn belongs distinct:'/ to the smectite 
group of minerals, related to montmorilionltes, 
and not chlorite (Hej, 1955). 

The help of Mr. Judson da Cunha e Silva is 
aclmowdedged. 

Escoia de Geciogia, A. BkaskaFw^i Hao. 

Uiiiversidade do Hecife, 

Recife, Brazil, Jur^e 22, 1964. 


1, Bhaskara Rao, A., Curr. Set., 1960^3, 29^ 16. 

2. — y Anas s da Acad. Brasil Cienci as, 1960 32^2), 

237. 

8. — and Cuaha e Silva, J., “ Noticias de Pesquisas, 

Jom. Clubt Mineral, Univ. Recife, 1961 a, 
2(3-4), 49. 

4. ~, Ibid., 1961 by 2 (3-4), 50. 

5. Hey, M. H., “ An index of mineral species and 

varieties arranged chemically,*’ Brit, Mus, (A'k?/. 
Bisi,)y London, 2nd Edition, 1955. 

6 . Vatan, A., Petrographie sediment aire,, Inst, dd 

Petrol, de France, Paris, 1954. 


DECCAN TRAP FLOWS AT SAUGOR 
(M.P.) 

In e recent paper dealing wdth the probable 
source of Deccan Trap lavas Westi has dealt 
with the long distances which the Ia%rp flows 
apr>ear to have travelled in Saugor area ; and con- 
sidering that over much of the trappean country 
dykes which miaj have been the feeders of 
these trappean flows are absent, he finds himself 
4nvefi to conclude like the early workers that 
the Ii©ecan Trap lavas have their ccurce along 
the two regions — <i) the north-south belt along 
the coast of India, and (ii) east-w'est belt 
along the Narbada Tapti valleys, where such 
dykes do occur. 

•Some of the workers in Deccan Trap area may 
not be inclined to accept such a statement as 
quite j^oirect. This aspect of the problem needs 
exte-nsive cbi^rvatlons across the vast Deccan 
Tmp country for locating the dykes which could 
be considered as the probable feeders of the lava 
flows. There is, however, a related matter, 
namely the occurrence of the Trap flows near 
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Saugor (M.P.) on which Dr. West has expressed 
opinions, which is the subject-matter of this note. 

Most of the Saugor town is built on the 
Vindhyans at an altitude of about 1,700 ft. to 
1,750 ft... The Saugor lake is on the Vindhyans. 
Some of the low-lying areas in the towfi, e.g., the 
Katra and a few others are at about 1,700 :i?t. or 
less. All the wells in the town are in the Vindhyans 
and some of them are quite deep (50 ft. or even 
more) . A few hillocks, e.g., the Shanichari 
Tori to the north-east of the lake, the Purbiau 
Tori to the west of the lake, and the hillock to 
the north-east of the railway station, which 
occur within the Saugor Tovm, are located 
on the Vindhyans at althudes of 1,780 ft. to 
1,830 ft. The road running past the Tahsil 
Office, towards the village Till is close to 
the Vindhyan-Deccan Trap contact at an 
altitude of about 1,750 ft. to 1,780 ft. Vindhyans 
are exposed to about 1,775 ft. in the Patharia 
village south of Saugoi' University hill. But 
the Saugor University Campus, the Civil Lines, 
District Court and Circuit House and the Canton- 
ment area lying east and north-east of that are 
on the Deccan Trap, mostljr above 1,750 ft. 

In the Ganeshganj area, nearly 20 miles east of 
Saugor, the Vindhyans occur at an altitude of 
1,350 ft., and are succeeded by approximately 
75 ft. of Lametas. The lowest of the trappean 
flows (No. 1 now of West) in this area has 
its base at about 1,425 ft., and the top of the 
youngest flow (No. S of West) at an altitude 
of approximately 1,600 ft. The next younger 
six or seven flows, present at and around 
Saugor town (West, p, 48), occur at altitudes 
of 1,750 ft and above. It is thus obvious that 
at and immediately around Saugor the Vindhyans 
reach an altitude of 1,750 ft. to 1,775 ft., while 
the trappean flows (Nos. 5 to 10 of West) come 
above that level. 

Referring to the great lateral extent of the 
lowest of the lava, flows exposed in the 

Ganeshganj area, West (p. 48) says: “ It is 

not seen at Sagar itself, because it is buried 
beneath the later flows ; but there can be no 
doubt that it continues beneath the town.’" 

Trappean flows of Ganeshganj area, as pointed 
out above, occur at an altitude much lower than 
that at Saugor, It would appear' that these 
trappean flows occurring in Ganeshganj area 
are, in stratigraphic sequence, lower than those 
occurring at Saugor itself. But when we con- 
sider the details given above it is obvious that the 
lowest of the Ganeshganj flows (No. 1 of West) 
cannot be expected to occur beneath the higher 
flows (Nos, 5 to 10 of West) at Saugor. Thus 


r Curve 
L Scien 

what we get at Saugor are just those trappe: 
flows which West has numbered 5 to 10 ai 
none below them. 

Bhonde Colony, G. W. Chiplonkar. 

Karve Road, Poona-4, August 27, 1964. 


I- West, W. D., “The source of Deccan Trap flows 
/. Oe(?L India, i 1959, 1, 44. 


A NOTE ON STEGOALPHEON KEM’P 1 
CHOPRA 

Chopra (1923)^ described a new brancini? 
Bopyrid parasite from specimens reseinblin 
AlpJieus crassimanus Heller, which he name 
as Stegoalpheon kempi creating a nc 
genus Stegoalpheon. Subsequently KrisiiTi 
Piiiai (195^)2 described another new specie 
fr'om the branchial cavity of a crab ari' 
named as Stegoalpheon choprai. Shino (1951) 
reported the occurrence of Stegoalpheon kcmp 
from the branchial cavity of Arcania of JapaiiGS' 
v/aters. 

The present note relates to the specimens o 
Stegoalpheon kempi found infecting the bran 
chial cavity of Alpheus malabaricus Fabriciiis 
collected from Vellaj' estuary. This is the lirs' 
record of this parasite from Alpheus malabaric'iu 
Fabricius. 

The occurrence of this parasite on different 
hosts indica.tes that it is not specific to Alphoa 
crassimanus alone. From what is known so iru 
it would appear that the distribution of tlie 
par^asite 'is restricted to Indian and Japano: c 
coasts. 



Figs. 1—2. Ste^oalphifen kempi Chopra. Fig. 1. Entire? 
Fig. 2, Antenna of the male. 
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Chopra (1923)^ examined only one specimen 
and found it to infect the left branchial cavity. 
In the present study seven specimens were 
examined and six were found to be infected on 
the left side while one was infected on the right 
side. 

The female specimens in the present collection 
agree with the description given by Chopra 
(1923),^ but the males were found to differ 
considerably (Fig. 1). The male is short and 
thick, being about 2 • 1 mm. long, and with a 
maximum width of 1-05 mm. in the middle. 
The male described by Chopra (1923)i is 1*6 mm. 
in length and less than 1 mm. in width. It lies 
across the abdomen of the female from side to 
side and is net covered over by the pieopods. 

Male specimen described Tvlale specimen described 
by Chopra (1923) here 


1. The sides are parallel 

2. Basal segment of tlie 

antenna is tiie largest 
one 


The body is fusiform in shape 
Second segment of the antenna 
is the largest one (Fig. 2) 


3. Thoracic segments are 

rounded laterally 

4. A prominent dark spot 

is present on the 
abdomen 


Thoracic segments taper con- 
siderably towards the sides 
No prominent dark spot is 
found 


5. .. The claw of the second thoracic 

leg is slightly larger than 
the claws of the other five 
thoracic legs ; first claw the 
largest one 


The infected specimens of Alplieus malaharicus 
when fi'eshly collected were yellowish-green, 
while the normal ones were pale brown. They 
were kept alive for 15 days in the laboratory. The. 
infected branchial chambers were at first light 
green in colour. But later they turned to straw 
yellow and finally became orange. This orange 
colour was found to be due to the enormous 
number of mature eggs. Later the eggs were 
shed separately but not in groups or as strings 
into water. Attempts to rear the eggs were not 
successful. 

Grateful acknowledgment is made to Prof. 
R. V. Seshaiya for instruction and guidance, to 
Mr. K. Balasubrahmanyan for his help and 
to the University Grants Commission and the 
Ministry of Education for the award of research 
scholarships to us. 

K. S. P. BHXJSHi.NA Rao. 

T. N, C. Ramaprasad. 
Marine Biological Station, 

Porto Novo (S.A. Dt.) , 

July 27, 1964. 


1. Chopra, B., “Bopyrid isop#ds parasitic on Indian 

Dccapoda Macrura,” AW. Ind. Afus., 1023, 25, 
411. 

2. Pillai, N. K., “A preliminary note on the Tanaidacea 

and Isopoda of Travancore,” B.u//. Centr. Ri^s. 
Inst., University of Travancore, 3C, 1, Pa, 20, 
1054. 

3. bhino, S. N., ‘‘Bopyridm from AI. tosizimensiz, 

sp. nov. from branchial cavity of Arcania Japanese 
waters,” Reo. Fac. Fish. Ref. Uftiv. Mic., 
S.M. (IS), 1051, p. 37. 


OCCURRENCE OF RAUVOLFIA 
TETRAFHYLLA L. IN PONDICHERRY 
During a phytosociologicai survey of the 
Pondicherry territory, the author has come 
across this species so much reputed in pharma- 
cology. Because of its economic importance a 
short account of its habitat is given here. 

Rauvolfia tetraphylla (Syn. R. canescens) in 
Pondicherry occurs in the zone of sandy-loamy 
alluvial soil with water-table near the surface. 
Therefore, this soil type comes under the 
category ‘‘hydromoiphic”. This zone is planted 
with coconuts. Under the shade of coconuts, 
tapioca is commonly cultivated but the crop is 
not of good Quality. Rauvolfia, on the other 
hand, does extremely well here, though only a 
few individuals are encountered. Some years 
ago this plant was abusively exploited from 
this area and is presently fast disappearing. 

Native of West indies, Rauvolfia tetraphylla 
is running wild, most probably as an escape 
from the gardens ; however, it is naturalised 
only on this particular substratum (hydro- 
morphic alluvium) in the Pondicherry region 
where a variety of soil types are to be found : 
saline, sandy, ferrallitic, ferruginous, black 
clayey, calcareous soils and various kinds of 
alluvia. 

It is interesting to note that a special plant 
community corresponds to this alluvial-hydro- 
morphic soil. The dominant species of the 
community is Ruellia tuherosa L. and the charac- 
teristic species are Rauvolfia tetraphylla L. and 
Desmodium gangeticum DC. Other’s of wider 
ecological amplitude which occur as companions 
in the community are : 

Ach^ranthes aspera L., Alysicarpus vaginalis 
DC., Chr:i§sopogon aclculatus (Retz.) Trin., 
Croton honplandianum Baill., Cynodon dactylon 
Per«., Desmodmm triflorum DC., Euphorbia 
rosea Retz., Justicia pro strata Gamb. and 
R]^ncho€i® minima DC. 

Subba Raoi has described the occurrence of 
R. canescens in the Parlakimedi area of Ganjam 
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District. In this tract the annual .rainfall is of 
the order of 1270 mm., number of rainy days 
are 67, the rainy season lasts from May to 
November. Mean annual tomp^araturo is about 
27'’ C. 'and that of the coldest month January 
is 22*5°. 

The dim 'die conditions of PondicheTry for the 
period IS'ld—SO -may be summanesd as follows : 
Annual average rainfall is 1250 mm., distributed 
over 50 mainly during July to December. 

The period Februaiy-May is ver^- dry. Mean 
annual temperature is 23“ C. and that of the 
coldest month January is 25°. 

It is vzorthwhile mentlGning that the hydro- 
morphic alluvium of Pondicherry, where the 
present land-use is unproOtable cultivation of 
tapioca of mediocre quality, may provide e 
suitable field for trials ol cultivation of this 
valuable alkaloid-yielding species. 

The data on the climate of Pondicherry^ 
besides the site factor and the community in 
which K. tctraphylla occurs, are given so that 
its cultivation may also ba tried cut in other 
regions where analogous ecological conditions 
prevail. 

The author is grateful to Dr. P, LegTis, 
Director, Institut Francois, Pondicherry, for his 
keen interest and constant encouragement. 
Institut Francais, V. M. Meher-Homji. 

Pondicherry, August 1, 1964. 

1, Subba Rao, G. V., Curr. Set., 1Q60, 29, 25. 


MEIOSIS IN DERRIS FERRUGIMEA 
BENTH. 

The genus Derris includes over 50 species chiefly 
distributed in the Malayan archipelago. The 
best kno-wn species are D, elliptica and D. malac’- 
censis whose roots constitute the Tuba Root of 
commerce used as insecticide and fish poison. 
It is extensively in veterinary practice. 

The insecticidal properties depend on the 
presence of a group of compound^ known as 
rotenoids of which rotenone, a crystalline ketonic 
compound, is the principal constituent. These 
two species are extensively gro'^vn in South- 
East Asia and parts of Africa. 

D. ferruginen is a woody climber and grows 
wild in parts of India* notably Asi^m. This is 
the only source of the Indian Tuba Root. This 
species bears a close resemblance to D. elliptica 
but Is distinguished from by a rusty 
pubescence on the tender parte ol th@ stem and 
the exudation of a watery sap from the older 


parts. The rotenone content of D. jerTiLghu''-: 
roots varies fi'om 0-1 to 4:-37o and eiher extn.r 
tives from 1-0 to 4-5%, A notable feature m." 
this climber is the incredible rate of g^ov.•t^ 
of the tendril. The auxin activity in. the tendi'i': 
tip in relation to the rate of growth is und. ?• 
study. 

Materials for the present sLudy were coliectv.. 
from the Forest Ecsearch Laboratory, Bangalcr..-. 
where the plant was introduced more ihi^i 
twenty years back. The plant flowers freely Hi 
the niontlis of January -March. AiTlhers v/on- 
fixed in acetic-alcohol and squashed in. aceto- 
carmine. 

Association *at te normal and elevci. 

bivalents have been clearly observed (Fig. 1 } . 
Occasionally two homologues fail to pair 
appear as univalents. Segregation tit and 

A„ Is normal. 


Figs. l-S. Fig. l. P. m.c. showing cloven bivalent:. 
Fig. 2. Diplotene-diakinesls showing two bivalents attached 
to the nacleolus. 

Two bivalents are attached to the nucleolii*: 
indicating the polyploid nature of the specie. 
(Fig. 2). On the basis of chromosome numbeu. 
in other species of Derris , it has been suggestcH 
that there are three basic numbers, in the genii.s. 

X-11, X-12, X-13. The association of two 
bivalents with the nucleolus indicates tha.t tin* 
haploid number 11 is itself derived from a 
smaller genome in the course of evolution. 
Further investigaticra to elucidate this aspoci, 
are under #^ 1 ^. 

We thank Dr. M. N. Ramaswamy for hi;: 
interest in the work. 

Central Indian Medicinal X. V. Shi^^ath. 

Plants Organisation, Mohamed Sarwar. 

Bangalore, Juim ^ 1964 


1, Darlington, C. D. and Wjli®, A, P., Chromosonis 
Atlas of Flcmnn^ PlatUs, C. All^sn and Unwin, 
London, 1965. 






THE B^E'MALE GAMETOPHYTE OF 
LIN ARIA RAIAOSISSIMA WALL. 

Tir/, iUGde ol C't iiAryo sac development in all the 
‘G>eeiG;; o:; liibe Antkrhiiic£a (Scrophu- 

larlacjcLj) ;,^o far investigated has been found to 
be t*:. da; l\/tv 7 vsniim The present note 

deals wild h;ie development of the female 
bninct e dyto et LAftsifi rcimostssima, a member 
of Pu-d i!;shhn,'.e n nl n common weed found on 
tlK! fo«'t wait’ mid rock crevices in Cliitmdurga, 
IVly.'-'.orc State. 

The uvasy is ;s vavlor, biearpeUary, sjmearpous 
and i Hsf.soh'r. .t Javyo number of ovular pri- 
snordia diin iv as blunt outgrowths from the 

young vU'iils' yk-.s-rdri and develop into tenui- 
uiu'u'llaks nndeyrnlc and anatropeus ovules 
(Figs. 1, 9). 


The micropjdar dyad cell is comparatively 
smaller than the chalacal one. The former soon 
begins to degenerate while the latter enlarges 
further and its cjdoplasm becomes vacuolate 
(Figs. 5, 11). The nucleus of the functional 
dyad cell divides and no wall is laid down after 
this division (Fig. 6). The two daughter nuclei 
move apart to opposite poles due to the organiza- 
tion of a central vacuole. The 2-nucieate 
embryo sac thus produced elongates further and 
the cells of the nu cellar ep'dermis gat crushed 
and their remnants absorbed along with degene- 
rated dyad ceil. As a result the sac comes in 
contact with the inner epidermis of the integu- 
ment (Fig. 7). After a nuclear division in the 
2-nucleate embryo sac a 4-n'Jcieat3 sac is pro- 
duced. By another nuclear division it gives 





1 Young ovular primordium with the archesporial cell, x 900. Fig. 2. A tMgaspore 
,, n - till Vi r 2 First nuclenr division in the megaspore mother cell, X 900. Fig. 4. The oyad 

. .r, ‘ 't-it dyad ceils wtih SI upper one degenerating, X 900 Fig. 6 The fur.ct=.onal ayad 
a lHUVr -I iuicl(i:uwlivdsiun. x900. Fig. 7. 2-nvicleate embryo sac, X 900. Fig. 8. 8-nucIeate em.r.o sac, 

X 030. i 'ig. Sb L.‘3. ovule at the mature embryo sac stage, X 630. 

A b..,xH;rrmal archesporial cell becomes dif- rise to an 8-nucleate embryo sac (Fig. 8). Of 
rentinted very early in the ovular primordium the four nuclei form.ed at the micrcpylar end 

,w‘rp?ci™i U Ijal “11= W- «a th, tertl. .s the 
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clialazal polar. The two polars move ■|;o^Ya^ds 
each other, meet in the centre of the embryo sac 
and fuse together forming the secondary 
nucleus. The mature embryo sac is long, 
tubular and curved with a tapering niicropylar 
part and a bulbous chalazal region which comes 
in contact with the conducting strand of the 
ovule. The egg apparatus consists of twO’ 
elongated synergids and an egg. The secondary 
nucleus usually lies in the middle region of the 
embryo sac. The antipodais are ephemeral as 
in Linaria vulgaris-^'^ and L. genistcefoliaf> An 
integumentary tapetum of densely cytoplasmic 
ceils surrounds the embryo sac (Fig. 9). 



Figs. lO-il, Fig. 10. Photomicrograph of d 3 ^ad cells, 
X 1,S00. Fig. 11. Photomiciograph showing the de- 
generated micropvlar and rhe functional chalazal dyad 
cells X 1,800. 

It is of great interest, therefore, to note that 
the development of the female gametophyte in 
Linaria ramosissima conforms to the Allium 
type and differs from the rest of the Antirrhinere 
so far studied. A detailed paper on the embryo- 
logy of this species will be published elsewhere. 

We are sincerely thankful to Pi’ofessor 
M. Nagaraj for facilities and Mr. D. Ganesh for 
the photomicrographs. 

Dept, of Botany, Govindappa D. Arekal. 

Central College, Bangalore-1, 
and 

Department of Botany, D. Raju. 

First Grade College, Chitradurga, June 20, 1964. 

1. Arekal, G. D., Free. Indian Acad. Sd., 1963, 48 B. 

375. 

2. Cook, M. T., BA. Gaz., 1924^2, 77, 224. 

3. Persidsky, D., Bull, /ard.boi. Kieff., 1934, 17, 11 

(seen only in the English summary). 

4. Schmid, E., Beih. Boi. ZhL, 1906, 20, 175, 
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MULTIPLE ALLELISM IN RADIATION- 

INDUCED RAY-FLORET MUTANTS OF 
ANNUAL CHRYSANTHEMUM 

The annual chrysanthemum, ChrysantJionum 
carinatum, is a popular ornamental plant grown 
for the “tricolour'’’ appearance of its fiower- 
heads composed of characteristic colour patterns 
of ray and disc florets. The present investiga- 
tion was designed to induce variation in the 
flower foi'm. Dry seeds were irradiated by X- 
rays with an acute dose of 15 Kv. at an operating 
voltage of 50 Kv. and an population of 500 
plants was grown. Keeping in view the highly 
heterozygous nature of the experimental mate- 
rial because of the self-incompatibility system, 
a large control population was raised each, year 
for a critical comparison. Four mutant type's 
affecting the ray-florets were obtained in the 
population : one of these had dissected typr^ 
rays in which the strap-shaped petals were 
split into two along their entire length, llic 
second was of the tubular type in which the 
fiat rays assumed the tubular appearance. Urn' 
third (‘nanny’ type) was characterised by very 
small rays (about onc-tenth of the normal size) 
while the fourth was the apetalous type m 
which the ray-florcts were conspicuously lack- 
ing. It is, interesting to note that all these foui’ 
variants of the normal ray-floret phenotype ha /e 
been observed in another member of Cornpo- 
sitae, Cosmos hipinnatu.^, as expected on the 
basis of the law of homologous variation.hii 
A tubular type mutant in annual chrysanlhoTTiiim 
v/as also reported eai'lier from this laboratory by 
Jain et 

In order to ascertain the genetic nature cf 
the induced change, all the mutant forms were 
crossed with the normal type and were also 
intercrossed among themselves. This recombi- 
nation test revealed that all the four mutant s. 
differed from, the normal type as well as from 
one another with respect to a single gene and all 
of them were recessive in inheritance to the 
normal phenotype. The fact that it has not been 
possible to recover the normal type through 
intercrossing of the various mutants suggests 
that all the four induced types are alternative 
forms of a single gene governing the ray-floret 
characteristics. Among the mutants, the dis- 
sected type is dominant over the other three, 
the tubular type is dominant over the nanny and 
the apetalous types while the apetalous type 
behaves as the bottom recessive. 

Different alleles of a gene can be employed 
to test the current concepts of the physiology 
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of gene action. Certain chlorophyll allelic 
mul.ants of bai'ley, for example, have been 
reported to act by way of causing genetic blocks 
in a. chain of reactions in much the same 
manner as that reported for biochemical mutants 
of micro-organisms.'i A sei'ies of alleles present 
at the same locus may also act by affecting one 
and tlio same reaction differently, for example, 
by changing the rate and (or) the quantity of 
the end product.*"* Different alleles of such a 
locus will then represent varying potencies of 
action. It seems likely that the action of the 
mutant alleles responsible for the dissected and 
the tubular types differs from that of the normal 
allele in a qualitative aspect while the mutants 
nanny and apetalous types are variants of the 
normal allele having low potencies of action so 
that a Ihveshold needed for development of the 
normal phenotype is not reached. If it were 
possible to follow the primary gene product 
through its various stages of interaction with 
other compounds leading to development of the 
type effect, the physiological basis for inter- 
allelic differentiation could be better understood. 

I am grateful to Dr. M. S. Swaminathan and 
Dr. H. K. Jain for their interest in the study. 

Division of Botany, R. S. Rana. 

Ind, Agric, Res. Inst., 

New Dclhi-12, June 22, 1964. 
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SOME RECORDS OF PLANT 
PARASITIC NEMATODES IN INDIA 

1 N' a recent survey of the Horticultural Orchard 
at tlie Indian Agricultural Research Institute, 
New Delhi, as well as orchards in the Punjab, 
Assam, West Bengal, Rajasthan and Maha- 
rashtra, soil samples from the root zones of 
citrus trees, showing die-back symptoms, wei'e 
collected and analysed by modified Baermann 
funnel method. The examination revealed the 
])resencc of large populations of larvae of Tylen- 
cliulns scwipenctrans Cobb, 1913. The roots, 
when stained in cotton blue lacto-phenol, 
showed a large number of females of the 
nematode attached to them. Such roots were 
short and slightly thickened irregularly. The 
trees, showing the initial die-back symptoms, 
were supporting a heavy population of the larvae 
of the nematode (17,894 larvae per 200 g. soil 


sample analysed) but the number of larvae 
around the root zones gradually decreased with 
the gradual drying of the trees. The other 
plant parasitic nematodes isolated from the root 
zones of such trees were species of Hoplolaimus, 
Helicotylenchus, Rotylenchus^ Pratylenchus, 
Tylenchorhynchus, Rotylenchulus^ Paratylenchus, 
Hemicycliophora, Criconemoides, Xiphinema and 
Longidorus. The populations, however, were 
very low. 

In another survey the 'moly^a’ disease of 
wheat and barley, caused by Heterodera avenae 
Wollenw., was found to be present in the 
Islampura village, District Mohindergarh, 
Punjab, about 100 miles south-west of Delhi 
bordering Rajasthan. So far this disease has 
been known to be present in Rajasthan only, 
particularly the eastern part. According to the 
statements of the cultivators the affected fields 
started showing patchy growth of wheat and 
barley about three years ago. This is the first 
record of this nematode outside Rajasthan. 

The fruits and vegetable plots of Simla Hills 
were surveyed during May 1963. Besides 
several plant parasitic genera that were recorded 
from these soil samples, Tylenchorhynchus 
capitatus was of interest. This species was 
isolated from soil samples collected around 
Hollyhock, Ruhus ellipticus^ Apple, Plum and 
Strawberry in Simla Hills and Citrus from Assam 
area. In all these cases plant growth was very 
poor specially in Hollyhock where stunting was 
about 70% as compared with the normal plants. 

Fi'om potato fields in Bekalhatti, Simla Hills, 
few cysts of Heterodera carotoa were collected. 
Also from tomato fields of the Division of 
Horticulture, Indian Agricultural Research 
Institute, New Delhi, cysts of Heterodera 
galeopsidis were collected. These are new 
records for India, 

The authors are indebted to Dr. B. L. Chona 
for going through the manuscript. 

Division of Mycology and Gopal Swarijp. 

Plant Pathology, C. L. Sethi. 

Indian Agric. Res. Inst., J. S. Gill, 

New Delhi, October 17, 1963. 


SIDA eVATA FORSK.—A NEW RECORD 
FOR SOUTH INDIA 

The occurrence of Sida ovata Forsk. in 
Nagarjunakonda valley, Nalconda District, 
Andhra Pradesh, constitutes a new record for the 
whole of Southern India. It is an^ exotic plant 
from Arabia and tropical Africa which has so far 
been reported from Punjab (Hissar— Duthie) , 
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Rajasthan (Jodhpur — Collector?; Marwar— King), 
Gujarat (Rajkot — Santapau ; Dwai-ka, Okha, 
Chotila, Jamnagar — Santapau) and Kutch 
(Stoliczka) in India. The plant has recently 
been collected during a botanical exploration of 
the Nagarjunakonda valley in Andhra Pradesh. 
Since the Nagarjunakonda valley and its sur- 
roundings -will be submerged under water as soon 



as the Nagarjunakonda dam is completed, it is 
worthwhile to record here the occurrence of this 
interesting plant with an illustration. 

The plant is usually known in our Indiaxi 
floras as Sida grewioides and its correct nomen- 
clature is as follows : S/da ovata Forsk. FI. Aeg. 
Ar., 1775, 124 ; Santapau in FI. Saur., 1962, 1, 36. 
§%da grewioides Guill & Perr. in Guill. p^rr, 


[ Current 
Science 

and Rich, FL Senegamb. Tent., 1831, 1, 71 ; 
Masters in FI. Brit. 7nd., 1872, 1, 323 ; Cook, FL 
Pres. Bomb., 1901, 1, 98. 

The plant is an undershrub, with a thick 
root-stock and is one of the rare plants collected 
from the valley. 

Fruit. — July. 

Andhra Pradesh . — Nagarjunakonda valley, 
Nalconda District, 16-7-1961 — Thothathri 9724: 
(Herb. CAL). 

Distribution. — Punjab, Rajasthan, Gujarat, and 
Kutch. The plant grows profusely in Sind, 
Karachi and West Punjab in Pakistan. 

My sincere thanks are due to E>r. H. Santapau, 
Director, Botanical Survey of India and Dr. S. K. 
Mukerjee, Keeper, Central National Herbarium, 
for encouragement. 

Central National Herbarium, K. Thothathri. 
P. O. Botanic Garden, Howrah, 

March 10, 1964. 
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A NEW SPECIES OF PESTALOTIOPSIS 
ON THE LEAVES OF QUERCUS 
IN CAN A ROXB. 

In September 1963, during a collection tour of 
leaf-spot fungi in Darjeeling ar-ea, the authors 
observed the leaves of Q. incana to be un- 
sparingly infected. The spots were light brown 
or silvery gray with very profuse fructifications, 
on the upper side. The infection usually started 
from the tips and gradually advanced towards 
the base (Fig. 1, B and C), sometimes irregular 
spots which were generally vein limited were 
produced in the centre (Fig. 1, A). Detachment 
of the diseased regions was the ultimate phase. 
Microtome sections through the fruiting bodies 
showed that acervulus was a well-developed 
dome-shaped structure filled up with numerous 
conidia of Pestalotiopsis: The specimen of the 
diseased leaves was sent to Commonwealth Myco- 
logical Institute, Kew, but it could not be 
assigned tg any particular species of PestalOr 
tiopsis. . , 
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Earlier' Mundukur and Kheswalla (1942) had 
recorded Pestalotia clavispora Akt. (which "has 
been redescribed as Pestalotiopsis clavispora by 
Steyaert) on the leaves of Q. incana at Mussoorie. 
The present species markedly differs from 
P. clavispora and characters on comparative basis 
are given in Table I. 


Due to pronounced variations in shape 
dimension and colour of conidia as well as 
number and length of setute, the present species 
IS being designated as new species. 

The detail morphological characters of the 
isolate are described as follows : 



A B C 



Figs, 1-4. Fig. 1. Photograph of diseased leaves. Fig. 2. Micro photograph of sectioa of the 
diseased leaf showing well-developed dorr. e-shaped acervu-lus, X 150. Fig. 3. Microphotograph of conidia, 
X 625. Fig. 4. Microphotograph of conidia showing setul^, x 486. 


Table I 


Characters Present isolate ■ davispora 

Length and shape Clavate, Clavate fusiform, 

of conidia 23*4-31*2 y, 1S~26 a 

Breadth of conidia 7* 8-10* 4 ■ 6*5-8*5 a 

Lower hyaline cell Protrudes to a long Acute or conoid 
filiform pedicel 

Colour of the inter- Olive brown Umber-fuliginous 

mediate cells 

IS'umber and length Four to eight, . Three or four, 
of setulse never branched, rarely branched, 

20*8-52 y, long 17-31 y long 


Pestalotiopsis darjeelbigensis, sp. n. 

Hyphae thin hyaline, richly branched 1*3-3 -9 /a 
in width ; conidia five- celled, clavate, 23 *4-31 -2 x 
7* 8-10* 4 m (vide Fig. 3); three median cells olive 
brown ; basal hyaline cell protrudes into a hyaline 
filiform pedicel measuring 2* 6-7* 8 m, superior 
hyaline cell small and conic, bearing four 
(10%), five (20%), six (35%), seven (25%) or 
eight (107o) setulae of varying length from 
20*8-'52'0 m (vide Fig. 4); aceivuli erumpent 
domg»shaped measuring 218*5 x 74*8 m to 356*5 x 
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Magnetism : A Treatise on Modern Theory and 
Materials (Vol. I). Ediired^by George T. Rado 
and Harry SuhL (Academic Press, Inc., Ill, 
Fifth Avenue, New Yor'k-3, New York), 1963. 
Pp. XV 4- 688. Price $ 19.00. 

The general purpose of this treatise has 
already been quoted in the review of its third 
volume which appeared in Current Science 
issue of May 20, 1964, on page 318. The sub- 
title of the present volume indicates the topics 
dealt with ; Magnetic Ions in Insulators, 
Their Interactions, Resonances and Optical 
Properties. The subject-matter is covered in 
twelve chapters, each written by a specialist 
or specialists in this field. They are listed 
below : (1) Spin Hamiltonians by K. W. H. 

Stevens ; (2) Exchange in Insulators : Super- 
exchange, Direct Exchange, and Double 
Exchange by P. W. Anderson ; (3) Weak 

Ferromagnetism by Toru Moriya ; (4) Aniso- 
tropy and Magnetostriction of Ferromagnetic and 
Antiferromagnetic Materials by Junjiro Kana- 
mox'i ; (5) Magnetic Annealing by John C. Slonc- 
zeweki ; (6) Optical Spectra in Magnetically 

Ordered Materials by Saturo Sugano and 
Yukito Tanabe ; (7) Optical and Infra-red Pro- 
perties of Magnetic Materials by Kenneth 
A. Wickersheim ; (8) Spin Waves and Other 
Magnetic Modes by L. R. Walker ; (9) Anti- 
ferromagnetic and Ferrimagnetic Resonance by 
Simon Foner ; (10) Ferromagnetic Relaxation, 
and Resonance Line Widths by C. Warren Hass 
and Herbert B. C alien ; (11) Ferromagnetic 

Resonance at High Power by Richard W. Damon ; 
(12) Microwave Devices by Kenneth J. Button 
and Thomas S. Hartwick. 

A perusal of the articles indicates that an 
attempt has been made to reach a high level 
of thoroughness and up-to-dateness, while 
retaining the maximum clarity of exposition. 
The article on Ferromagnetic Relaxation and 
Resonance Line Widths extends over a hundred 
pages, while the other articles are shorter, rang- 
ing between 20 and 60 pages each. A valuable 
feature of the book is the extensive list of 
references given at the end of each chapter, 
thereby enabling the interested reader to pursue 
in further detail any aspect of the subject in 
which he may feel specially interested. 

C. V. R. 


Nuclear Orientation (International Science 
Review Series^ Vol. VI). Edited by M. E. Rose. 
(Gordon and Breach, Science Publishers, 
150, Fifth Avenue, New York-11, N.Y.), 1964. 
Pp. 321. Price $ 4.95. 

The pioneering papers in rapidly developing 
fields of the physical sciences are selected from 
the world literature and brought together in the 
volumes of this continuing series. The present 
volume dealing with “Nuclear Orientation*’ 
contains a collection of some fifty papers. The 
first paper is a review article by E. Ambler and 
the remaining papers have been selected with 
a view to cover the following general areas : 
(1) Theoretical discussion of methods of 
nuclear orientation ; (2) Observation and detec- 
tion of nuclear orientation and (3) Applications 
of nuclear orientation. The entire volume is 
prefaced by an article by the editor, in which 
the whole subject is surveyed broadly and the 
reasons guiding the particular- selection made 
from the extensive literature are also explained. 
The famous announcement by C. S. Wu, 
E. Ambler, R. W. Hayward, D. D. Hoppes and 
R. P. Hudson on “Expei’imental Test of Parity 
Conservation in Beta Decay” is reproduced on 
pages 232 and 233 of the volume under review. 
The great utility of such a collection to those 
interested in the field should be obvious and 
need scarcely be enlai-ged upon. C. V. R. 


Chemical Applications of Infrared Spectroscopy. 
By C. N. R. Rao. (Academic Press, 111, Fifth 
Avenue, New York 3, New York), Pp. xiii 4- 
683. Price $ 19.50. 

This volume aims to present the basic con- 
cepts, measurements and techniques of infrared 
spectroscopy and to survey as completely as 
possible its chemical applications. The subject 
is handled in twelve chapters, viz., (I) Basic 
Concepts, Instrumentation, and Techniques, (II j 
Hydrocarbons, (III) Oxygenated Organic Com- 
pounds, (IV) Organic Nitrogen Compounds, (V) 
Organo Derivatives of Boron, Silicon, Phosphorus. 
Sulfur, Halogens, and other Elements, (VI) 
Heterocyclic Compounds, (VII) Inorganic Com- 
pounds, (VIII) Specific Applications in Organic 
. Chemistry, (IX) Specific Applications in Bio- 
chemistry, (X) High Polymers, (XI) Quantitative 
Analysis and (XII) Miscellaneous Topics. Each 
chapter is accompanied by an extensive 
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bibliography. Numerous figures, tables and charts 
figure in the book. The author along with his 
collaborators has worked extensively in the field. 
It will be evident that in thus systematising the 
great accumulation of experimental facts of the 
subject, he has rendered very useful service 
to all investigators interested in infrared spectro- 
scopy and its applications. C. V. R. 


An Introduction to Crystal Chemistry (Second 

Edition). By R. C. Evans. (Cambridge Uni- 
versity Press, London, N.W. 1), 1963. Pp. xii + 

410. Price 52 sh. 6 d. 

The manner how atoms (or ions) build them- 
selves into solid crystalline structures is 
intimately related to the nature of the forces 
which exist between them. Thus if the inter- 
atomic forces are known one can predict the 
structure of the crystal to be expected, and, con- 
versely, if the structure is known the nature 
of these forces can be assessed. Four types of 
interatomic forces or bonds, essentially electro- 
nic in nature, have been recognized according 
to which crystals can be broadly classified v;ith 
reference to their physical and structural pro- 
perties. These interatomic bonds are the ionic 
bond, the covalent bond, the metallic bond and 
the Van der Waals bond. 

Evans’s book deals at an introductory level 
with these predominant types of binding forces 
and explains the fundamental principles of 
crystal architecture. Emphasis is on inter- 
preting chemical and physical properties of 
crystalline substanres in terms of their strus- 
tures. Although recent advances in the experi- 
mental techniques of studying crystal structures 
have added largely to the number of known 
structures, requiring a reorientation of ideas, 
the book by Evans since it deals with the basic 
principles will continue to be in demand by 
students of crystal chemistry, as is evident from 
the issue of the second edition. 

The first edition of the book was published 
in 1939. It had gone through three reprints up 
to 1952. The second edition is enlarged and 
rewritten and appears in a larger lorinat with 
many of the diagrams specially redrawn. The 
first six chapters of 120 pages forming Part I of 
the book deals with the general principles of 
crystal structure. The next eight chapters 
forming Part II contain discussions of syste- 
matic crystal chemistry relating physical and 
chemical properties to the structures. The 
structures described have been reinterpreted 
in terms of more modern ideas of chemic. 1 
bonding. 
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Advances in Biological and Medical Physics 

(Vol. 9). Edited by T. L. Hayes, John 

H. Lawrence and John W. Gofman. (Academic 

Press, New York and London), 1963. Pp. ix -j- 

496. Price $ 16.00. 

A glance through the seven stimulating 
articles in this latest issue on “Advances in 
Biological and Medical Physics” published under 
the auspices of the University of California, 
Berkeley, California, would convince anybody 
of the almost breath-taking pace with which 
physics and mathematics are making their 
impacts felt in modern medical and biological 
researches. For clearer understanding of newer 
problems that are constantly arising in the field of 
medicine and biology, modern research workers 
are tending more and more to introduce purely 
theoretical and mathematical concepts towards 
the explanation of many biological phenomena 
and are frequently adopting mathematical for- 
mulae also for purposes of quantitative measure- 
ments, wherever possible. The goal of biologi- 
cal research today appears to be to discover, if 
possible, some;,physico-chemical laws which may 
explain the complex, underlying mechanisms 
and variations in biological processes in terms 
of more definite and definable mathematical 
language. In depth and importance of subject 
coverage and in the research status of its con- 
tributions, Volume 9 can be considered to be a 
very useful addition to this series. 

The volume contains seven independent arti- 
cles : (1) Some recent advances in studies of the 
transcription of the genetic message ; (2) Human 
chromosomal aberration; (3) Tissue Trans- 
plantation ; (4) The microbeam as a tool in Radio- 
biology ; (5) Electron paramagnetic resonance 
studies of biological interest ; (6) Polarimetric 
analysis of protein struhture ; and (7) The 
analysis of biological similarity, • The subject- 
matter has been very ably dealt with and the 
most up-to-date data have been brought to- 
gether with precision and a logical sequence. 
While it is difficult to single out any one parti- 
cular' presentation of well-known investigators 
for special mention, the reviewer found himself 
especially drawn to the sections on ‘Microbeam 
in radiobiology’, ‘E.P.R. studies of biologic 
interest’ and ‘analysis of biological similarity’. 
All these areas have been fully and adequately 
covered and give rise to many challenging and 
provocative questions, in addition to answering 
many points of current research interest. The 
emerging subject of biomathematics is assuming 
greater importance in describing biological 
phenomena in m.athematical measurements and 
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Survey of Progress in Chemistry (Vol. 1). 

Kdit{‘d by A. F. Scott. (Academic Press, New 

York). 19(53. Id), xii | 340. Price 64 sh. 

'rhir. sui'Vi'y is primarily for the college 
teacher. Seientists, in distant liclds, would ilso 
enjoy these artich'.s. 

'Pile el la [iter on “High Tc'mpcrature Reactions” 
hy A. W. Srarcy reveals how usefully the dis- 
plat‘(*meiit.s of nu'tals by metals, and non-metals 
l>y nnn-nu*lal;: can he tix'atcd in teems of basic 
th(‘rinodyna!nic‘ gi'nm'alizalions. R. E. Rimdle, 
writ in;; on .structure' and valence, explains with 
e.xampU*:', how, hy extending Lewis rare gas I'ule 
to “.‘iharin;; of an (‘leciron pair among two ov 
mor{‘ atoms” tlu* (‘letdron-clelicient, outci' D- 
oehital ami otiu'r valence anomalous compounds 
all conu* into lint*. R. Si’hietrcr focuses, on a 
small fi-amr, (lu* various modc'rn methods in 
‘‘N(‘w rr.'H'areh tools of clu'mists”. 

K. Wiluo’g. has written on “Oxidation Reduc- 
tion IVl(‘i'lianisms'’ ; st'lcctivc examples have been 
chos{*n and dev{*loi>cd logically. It contains the 
Ix'sl hric*r pr(*s(‘ntation of chromic acid oxidation 
and hydrogc'u abstraction mechanisms. The 
Ch*ignar{l r(*aclion, though it has been exten- 
siv<*ly used, n(*<*d.s considerable study regarding 
•dnu'ture of the reagent and mechanism of the 
r<'a<’ti()!i. R. M. Salinger’s article gives a good 
piclur<* of tlu* position as it is today. The struc- 
ture and (dusuistry of those sandwich compounds, 
th<‘ m<‘taIloc(‘n(‘s, liave l)cen presented by W. F. 
Lit l it*. Lipmann’s ‘metabolic dynamo’ has been 
brougld to dah* by P. Jencks in his article on 
“(’h(*mi.stry of biological Transfer’’ which deals 
wilh the soiirtH* and utilization of energy and 
transft‘ 1 ' mechanisms in biological .systems. 

G. B. 


Nitrogen Metabolism in Plants. By H. S. Mckee. 
(C’lart'iulon Prt'ss, Oxford; India: Oxford 
I Inivt‘r.‘:ity Ih’e.ss, Madras-2), 19()2. Pp. vi -f- 
72B. Price £ 3-5 ail. 

'I’his book is a coinprt'hcnsive compilation of 
the available lilcratiuH* on a dilTicult subject, 
written in a simpU* and lucid manner, with the 
topics arranged such that they load on from one 
to tlu* otlu'i', thus making for easy reading. Our 
i(l(‘a;: on tlu* nitrogen metabolism in plants has 
undergone rajiitl changes in, recent years, and 
still is, and c'vtni those engaged in research work 
in this aiH*a (ind it dinicult to keep track of the 
{U‘v<‘lopmenis. The author of this book has to 
lu* congratulated for bringing together in one 
book information and ideas which have emerged 
out of rcc(*nt work. However, there are also 
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some lacunae, thus the chapter on “Proteins 
and their synthesis” could have been a little 
more detailed and problems of “coding”, role 
of ribosomes, etc., could have been included. 
What is most refreshing is the fact that the 
author has steered clear of controversial 
issues, presenting the view-points of the Various 
research schools and leaving to the reader to 
make his own conclusions. 

More than one hundred pages have been 
devoted to a complete ‘Bibliography’ which will 
be highly useful for those interested in this 
held. This book will definitely be an invaluable 
addition to libraries of research institutions in 
such fields as Agriculture, Biochemistry and 
Botany. T. S. Sadasivan. 


Concrete Technology— (Vol. 1: Properties of 

Materials), (Vol. II: Practice). By D. F. 

Orchard. (Asia Publishing House, Bombay-1), 

1963. Pp. 358 and 463. Price Rs. 24 and Rs. 35. 

The warm reception accorded to the earlier 
volume on the same subject has evidently 
encouraged the author to bring out a treatise on 
the same subject in two volumes. 

The first volume deals with the various kinds 
and properties of cement including those used 
for lining oil wells, additives, aggregates, and 
concretes. The principles of concrete mix 
design and quality control have been discussed 
exhaustively. The latest developments such as 
the possibility of prestressing by chemical means 
and the effect of fineness of grinding of silica- 
cious materials on puzzlonic effect have also found 
a place in the book. The second volume deals 
with testing of concrete as well as its consti- 
tuents and of other topics essential for making, 
placing and testing good quality concrete both 
in the laboratory as well as in the field. Apart 
from dealing with the conventional methods of 
destructive testing various methods of non- 
destructive testing have also been described. 
In spite of the limitations of the latter method, 
it can still be a powerful weapon in the hands 
of the practising engineer, if it is judiciously 
used as a check on ensuring quality of work. 
Another subject of practical interest not usually 
dealt in most books is about the factors that 
can affect the quality of concrete, compaction 
and subsequent curing of concrete. The logic 
of the present practice of measuring the degree 
of curing by the number of days which have 


elapsed after placing it, has rightly been ques- 
tioned. The more rational method of measuring 
curing by its maturity has been discussed in great 
detail. There are useful chapters dealing with 
surface finishing of concrete and cast concrete 
and with mechanical handling of materials and 
mixing them to form concrete and later of 
transporting it for placement. The two volumes 
cover practically all the literature published 
on the subject in Western Europe and the States. 
There are hardly any references to work done 
in India — specially those pertaining to air 
entraining agents made indigenously and used 
in the construction of our dams, surki powder, 
fly ash and other puzzlonic materials in use here 
and reports of compression tests made on heavy 
blocks of concrete and stone masonry, etc. 

The publisher's deserve thanks for bringing 
out an inexpensive and neat edition of these 
useful books. 

N. S. Govinda Rao. 


Books Received 

Structure and Metabolism of Corticosteroides. 
By J. R. Pasqualini and M. F. Jayle. (Academic 
Press, London W. 1), 1964. Pp. x + 168. 

Price 35 sh. 

Advances in Morphogenesis. Edited by M. Aber- 
crombie and J. Brachet. (Academic Press, 111, 
Fifth Aveme, New York-3) , 1964. Pp. xi 4- 46^.' 
Price $ 14.00. 

Penguin Science Survey. Edited by Arthur 
Garratt. (Penguin Books Ltd., Middlesex, 
England). Pp. 229. Price: A-7 sli, 6 d.; 
B-7 sh. 6 d. 

Computer Programming — A Mixed Language 
Approach. By M. L. Stein and W. D. Munro. 
(Academic Pi'ess, New York-3, N.Y.), 1964. 
Pp. xi 4- 372. Price $ 13.50. 

The Romance of Teaching. By Muriel Wasi. 
(Publication Unit, National Council of Educa- 
tional Research and Training, 114, Sunder 
Nagar, New Delhi-11), 1964. Pp. 93. Price $ 2.50. 
The Indian Year-Book of Education, 1964 
(Second year-book ) — Elementary Education. 
(Publication Unit, National Council of Educa- 
tional Research and Training, 114, Sunder 
Nagar, New Delhi-11), 1964. Pp. xix -h 752. 
Price Rs. 25-00. 

General Science Handbook of Activities 
(Classes VI-VIII) . (Publication Unit, National 
Council of Educational Research and Training, 
114, Sunder- Nagar, New Delhi-11), 1964. 
Pp. iv 4 458. Price Rs. 9.50. 
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manj'anes(‘ (‘oncenlration of 1”4 p.p.m. in the 
hriius (IVu/are. 1<)G4, 203, (50.) 

'rrans-Neptunian Comet Belt 

C’urrent Ihtaii’ies of Uh' formal ion of the siin 
and the plaiuds point to the c'xistcncc of a large 
mass of small solid l)odi(‘s at the outskirts of the 
.•:olar .sysli'in. 1'l\o composition of these bodies 
is presnniahly similar to that of the outcrmo.st 
plaiK'hs Uranus, N'c'ptuiu' and Pluto— and those 
in (uiai apiE'ar to be comparable in composition 
!o couKds, whicii are bolievtal to be icy conglo- 
meral<‘s (‘ompost'd cluony of frozen methane, 
ammonia and water. Aecoiding to one theory 
the ouhs’inosl planets are tluanselvcs accumiila- 
tieiis of eometai'y maleriah Ik'caiisc of the low 
diuisily of tlu' ouU'r parts of primordial gas 
eloutl, (‘onud.ary material l)eyond the graviia- 
tional i’(*aeii of Nc'pturu' would not coalesce into 
planets hut would lasnain in a trans-Neptunian 
rinr. approx imatidy in th(' plane of the planets. 

Aeeordin/»: to P. P. Whipple, Director of the 
SmillraHiian ( Jhsi^rvatory, this belt of comets 
will hav(‘ a total mass of 10 to 20 times that of 
(‘arlh. dlH‘ gravitational ettect on Neptune of 
sucli a i)ell of eomtd.s would account for the 
observed pmd urhations in Neptune’s orbit, more 
.‘.at l.’.faelorilv' than th(‘ luvsc'iit view which attri- 
hnti*.'; IIkmu w'holly to iduto. According to calcu- 
latiotrs, if Pluto is ix'sponsilde for the observed 
pm’ImPations <»r Ni‘ptnu‘’s orbit, it should have 
,a mass ('lunparalde to that of earth. Yet direct 
ehsm'val iom: indiealt‘ Pluto’s mass to be much 
less. (Set. A/acr., August 19(54.) 

h'ormation of Manganese Nodules on the Deep- 

Sea h'loor 

OiK' of llu‘ int(s'(ssting con.stituents of the deep- 
;;ea oiasairu’ !:t‘(limt'nt.^: whUvh may eventually 
provi' to h(‘ jirohlalde of economic exploitation 
are (lu‘ manganese nodides. These' are small, 
black to brown eoncrc'tions of about one to four 
inclu's in di;imeter di.siributed tliroughout on the 
tloors of tlu' thrt'c' major oceans. Their presence 
wa.“. hiought ft) light nearly a century ago by the 
faitamj; ClialU'ngcr Expedition. 

'Plu' noduh's are ricli in manganese and iron 
whit'h form nearly half of their weight, and 
Ix'sides, over 40 elements have been identified as 
eonstitm'nis. Among these are the major ones 
nickel, cobalt and copper. Other materialsi 
include molybdenum, lead, zinc, zirconium, the 
rare-earth elements and also traces of radioactive 
cdcmeiits. 
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In many cases the nodules show a very weL- 
developed onion-skin structure centred around 
a macroscopic nucleus of some foreign mateiial 
which may be almost of any composition, say, 
silicates, carbonates, phosphates, in fact an3 
hard-surfaced object on the ocean floor ex- 
posed to the water and which can accrete the 
manganese-iron oxides. 

The exact mechanism of formation of the 
nodules is not well understood but the following 
process may be envisaged. The elements iron 
and manganese are added to the ocean by 
streams and rivers, by submarine volcanic erup- 
tions, by the dissolution of sea-floor rocks, and 
by sea-flooi' springs. With its slightly alkaline 
pH and highly oxidizing atmosphere, sea-water 
is essentially saturated with iron and manganese 
in solution. The evaporation of water thus tendsi 
to force the precipitation of these elements from 
sea-water. Possibly other agencies, such as 
bacteria or plankton, may be involved in the 
precipitation process. However, the net effect 
is the formation of colloids of these elements 
which gradually increase in size and slowly sink 
through the water to the sea floor. In transiting 
the water column, these sols of manganese and 
iron oxides apparently have the ability to 
scavenge from solution in sea-water many other 
elements such as cobalt, nickel, copper, lead, 
zinc, molybdenum and vanadium, which are. 
known to be vastly undersaturated in sea-water. 
The scavenging effect of manganese and iron 
sols is well known in the laboratory and is used 
in chemical operations to remove certain ion.s 
from solutions in the parts per million range. 
As they reach the sea floor, the particles are 
swept along by the water currents until they 
touch some hard, reactive surface which 
functions as a centre of accretion. 

Bacteria may also play a role in the formation 
of the nodules. The concentric, onion-skin-like 
structure of the nodules is common of manganese 
oxide deposits formed by bacterial action on land. 

Radioactive elements which are found in the 
nodules in very small quantities offer a means 
of dating the shell layers within the nodules 
and thus measuring their rate of growth. The 
rates determined vary from location to location, 
but an average value would be about 0-1 mm. 
per 1,000 years. From sea-floor photographs it 
is estimated that about 2Wo of the ocean-floor 
area where nodules are forming is physically 
covered by nodules. According to John L. Mero 
(of the Newport News Shipbuilding and Dry 
Dock Company, Virginia, who presented this 
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paper before the New York Academy of Sciences; 
the nodules ai'e presently forming at a rale* trf 
about 10 million tons in the Pacifle Ocean. 
(Trans. N.Y. Acad. Sci., March 1964.) 

Jodrell Bank Mark II Radio Telescope 

The Jodrell Bank Radio Telescope (Nlark Z), 
with its 250-feet aperture paraboidal bowl, ha.s 
been successfully functioning since it wa.s 
brought into commission in 1957, and is wcdl 
known not only to radio astronomers but also 
to the general public because of its popular 
association with the tracking of S'putniks^ satel- 
lites and space probes. At the time of its plan- 
ning and construction the primary object in viinv 
was the study of radio emissions from' space in, 
the metre wavelength- Its performance in this 
region, and even in the range up to 50 cm. lias 
been proved to be close to the theoretical level. 
The telescope has also been widely used with 
tolerable accuracy down to the hydrogen 21 cm. 
wavelength. But the accuracy falls ofT rai)idly 
at shorter wavelengths, and at 10 cm. and less 
neither the bowl profile nor the conti'ol system 
is sufficiently accurate to make meaningful 
observations. 

During the past few years the centimolro part 
of the radio spectrum has proved to be a region 
of great interest. British radio astronomy felt 
the need for a new telescope specially planned 
for accurate observations in this region. With 
the grant-in-aid from the DSIR it has been made 
possible for Jodrell Bank; to construct Mark U 
which is about to be put into operation for it.s 
research programmes in the centimetre wave- 
length. 

The reflecting membrane of Mark 11 i.s an 
elliptical paraboloid . with major axis 125 ft. and 
minor axis 83 ft. 4 in. formed of continuous 
welded 12 s.w.g. steel sheets. The focal length 
is 40 ft., and just above the focal point thcn\^ i.s 
an 8-ft. cubd laboratory supported on four legi; 
rising from the edge of the bowl structure. 

The telescope can be operated under ifull 
automatic control. A Ferranti Argus 104 com- 
puter will compute and control the azimuth and 
elevation from a punched tape input to give 
sidereal and other movement as desired. A 
first routine programme with Murk 11 will be 
to measure the spectra of the large number of 
known radio sources at wavelengths of 11. and 
6 cm. Observations of the spectral structure in 
the centimetre wavelengths will give important 
information about the process of emission in the 
distant radio galaxies. — (Mature, 1964, 203, 11.) 
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THE NEW PHYSIOLOGY OF VISION 

Chapter III. Corpuscles o£ Light and the Perception of Luminosity 

Sir C. V. RAMAN 


TN a communication published under the title 
“Fluctuations of Luminosity in Visual Fields”’ 
in the issue of Current Science on the 5t]i of 
February, 1964, a phenomenon discovered by the 
author was described, the general features of 
which indicated it to be a consequence of the 
corpuscular nature of light. The circumstances 
in which the phenomenon was observed and the 
nature' of the effects seen were as follows. The 
observer views a uniformly illuminated surface 
situated at a sufficient distance from himself ; it 
is noticed that its luminosity does not appear 
uniform or static, but exhibits fluctuations over 
its entire area. The nature and magnitude of 
the observed effects depend greatly on the 
strength of the illumination. A particularly 
noteworthy feature is that the fluctuations con- 
tinue to be conspicuously noticeable even when 
the illumination of the screen is thousands of 
times more powerful than the absolute threshold 
at which the sensation of light itself vanishes. 

The earliest observations of the phenomenon 
were made without any special arrangements. 
The illuminated surface was that of a wall in a 
darkened room on which the light of the sky 
entering through a ventilator near the roof fell. 
The wall was itself distempered with a pale 
green wash and this greatly reduced the bril- 
liancy of the light diffused by it. The observa- 
tions were made in the early hours of the morn- 
ing after dawn so that the effect of the gradually 
increasing strength of illumination could be very 
conveniently followed, the observer being at a 
fixed distance from the wall. Subsequent ob- 
servations under controlled conditions in a 
laboratory revealed the influence of varying the 
distance of the observer from the screen as well 
as the highly important role played by the 
spectral character of the light in the observed 
phenomena. It was discovered that the effects 
were most conspicuous when the screen was 
illuminated with monochromatic light ; the 
effects though observable with light of all wave- 
lengths differed greatly in the measure of their 
conspicuousness for different parts of the 
spectrum. 

Observations with Monochromatic Light.— 
The definitive studies of the phenomenon were 
made in a fairly large laboratory room. This 


was ten metres square and could be completely 
darkened. The observations were made using 
a plastic sheet which was perfectly white and 
150 cm. X 100 cm. in area as the screen. This 
was fixed vertically on a stand so that the dis- 
tance of the screen from the source of light as 
well as the distance of ^ the observer from the 
screen could be independently varied. The sur- 
face of the screen had a smooth polish, so much 
so that the reflected image of the source of light 
was seen sharply defined ; but setting the screen 
suitably with reference to the positions of the 
source and the observer, the reflection could be 
put out of sight, and only the light diffused by 
the material of the screen was visible. The 
screen was uniform and completely free from 
blemishes, so much so that its diffusing power 
showed no detectable variations over its entire 
area. 

Monochromatic illumination of the screen 
could readily be achieved by using a sodium- 
vapour lamp of modest size. This was enclosed 
in a box provided with an adequate opening on 
one side and this was covered over by a diffus- 
ing screen of ground glass. The illumination 
of the distant screen could be varied over a 
wide range of values by covering the aperture 
through which the light issued with an iris dia- 
phragm : this could be altered continuously 
from an opening of ten centimetres diameter 
down to a millimetre, thereby enabling the illu- 
mination of the screen to be varied over a ratio 
of 1 : 10000. As the distance of the screen from 
the source could be reduced from nearly ten 
metres down to about ten centimetres, its illu- 
mination could be further altei'ed over a ratio 
of about 10000 : 1. Thus, the intensity of the 
light falling on tho screen could be varied from 
the maximum available in the immediate 
neighbourhood of the source to a value smaller 
than that maximum by a factor of about lO"'^. 
The strength of the illumination in the imme- 
diate neighbourhood of the aperture from which 
the light issued could be read with a light meter 
and was found (with the particular lamp under 
use) to be fifty foot-candles. When the dia- 
phragm of the iris is closed down to the smallest 
value and the screen is at a maximum distance 
from the source, the illumination of the screen 
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was unobservable. Thus, the arrangements 
permit of the screen being viewed under a very 
wide range of intensities of illumination. 

For obtaining monochromatic illumination 
other than that provided by a sodium-vapour 
lamp, the most suitable arrangement was found 
to be the use of a mercury- vapour arc of the 
high-pressure type enclosed in a quartz tube 
and to focus the image of the arc lamp upon 
the entrance — slit of a double — monochromator. 
An instrument of this kind obtained some years 
ago from Messrs. Kipp and Zonen in Holland 
was available and was found to be well suited 
for the purpose. By adjusting the position of the 
central slit within the instrument, the radiation 
of any of the chief mercury-arc lines (>^4046, 
4358, 4916, 5461, 5780-5790 and 6100) could be 
effectively isolated from the rest of the spectrum 
and used to illuminate the distant screen. By 
varying the width of the slit through which the 
light finds entry into the monochromator, as well 
as of the slit through which it finally emerges, 
the intensity of the issuing beam could be 
increased in a very considerable ratio without 
any noticeable loss either in the monochromatism 
of the emerging light or of the uniformity of 
illumination of the screen. With the arrange- 
ments indicated the intensity of the emerging 
light is high in the immediate ' vicinity of the 
exit slit and can easily be read with a light 
meter ; it falls off rapidly in a calculable ratio 
as we move away from the slit. 

Factors Influencing the Observed Ejfects , — 
As has already been indicated, three factors 
influence the nature of the observed pheno- 
mena ; firstly, the strength of the illumination 
of the screen ; secondly, the distance of the 
observer from the screen ; and thirdly, the 
spectral character of the illumination. Witn 
suitable arrangements, the effect of varying 
each of these factors could be separately 
studied. Before describing the observed re- 
sults, a few remarks of ,a preliminary nature 
may be usefully made. It is desirable, though 
not absolutely essential, to make the observa- 
tions in a room which has been completely 
darkened. The need for such darkening is 
obvious when we wish to make the observations 
at the lowest levels of illumination of the screen. 
But, even otherwise, it is desirable that the eyes 
of the observer are not distracted by light reach- 
ing them from o1:her sources than the screen 
under observation. Especially if such sources 
are much brighter than the screen itself would 
the distracting effect be serious. Fpr the same 
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reason also, it is desirable that the observer 
should not proceed to view the screen imme- 
diately after entering the darkened room after 
a brightly illuminated exterior, but should allow 
a sufficient time for .the visual after-images 
produced by exposure to strong light to dis- 
appear completely. The interval thus allowed 
would also serve for the adaptation of his vision, 
to the level of illumination of the screen actually 
under study : the time-interval needed for such 
adaptation would be a few minutes if the level 
is high and would be much longer if the level 
is very low. 

A further remark is here needed regarding 
the characteristics of vision of the observer. It 
is necessary, of course, that the screen should 
be seen distinctly by the observer from the 
position actually taken up by him. If his vision 
is good for both of his eyes for all distances, 
no further comment need be made. It is often 
the case, however, that vision of one eye is 
much better than that of the other ; the observa- 
tions can then be made with both eyes open, 
for the phenomena are effectively those seen by 
the eye of which the vision is good. If the 
vision of both eyes is equally good, it is found 
that the fluctuations ai'e better seen when ont^ 
eye or the other eye is covered up than with 
both eyes open. This is a clear indication that 
the fluctuations as seen by the two eyes are 
independent of each other and the binocular 
superposition tends to make them less consj.>j- 
cuous than otherwise. If both of the eyes arc 
optically defective, it is necessary to wear 
correcting glasses. But this is not needful foi 
observations made with screens held at a sulVi- 
cient distance, if at least one eye of the observe? 
has good vision for distant objects. 

Effect of Varying the Luminosity. — As ha; 
already been indicated, the strength of tin 
illumination of the screen may be varied b] 
one or another’ of two methods or by botl 
together ; firstly by altering the luminous flu:> 
issuing from the light source and secondly b:j 
varying the distance of the screen from tin 
source. The former method has the advantage 
that the observer can remain at a fixed distance 
from the screen, and hence the effect of varying 
the distance does not arise. The change in the 
strength of the illumination can be effected ir 
a quantitative fashion using the sodium-vapoui 
lamp and varying the aperture of the iris 
diaphragm as already described. Using this 
technique, it is found that the fluctuations oi 
luminosity of the screen are discernible ovei 
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a rauf’^e oT strength of its illumination. 

Will i jfr'.rrvable characters of the fluctuations. 

at tiifXerent levels of illumination. 
Tlh- ditTciaau'cs observed are of three kinds : 
thr.tly, in t'cspect of the degree of contrast 
tjhr.i'rvablt' as bi'tween the darker and brighter 
arras \n the tliictuating illumination; secondly, 
in las.prct of the rapidity with v/hich the changes. 
iH’cur ; and thirdly, in respect of the sizes of 
thi‘ artsis of brightness and darkness seen on 
thr We may desciibe the differences 

uiurli are ob.served succinctly as follows. In 
thf hudun* ranges of illumination, the contrasts 
bfdu'ftai the areas of darkness and brightness 
are less, tlu' areas themselves are distinctly 
M nailer, and the changes with time are more 
rapid. At the lower levels of illumination, the 
eentra.'ds art‘ more striking, the areas are larger 
and tiu' changes with time are slower. These 
ddTeia*iua\s in the character's of the fluctuations 
oc’cur progressivtdy with the decreasing strength 
ef illumination. 

Kfjvi ( (if Varying the Observer's Position . — 
Wlum the observer alters his location and 
approach<‘s an illuminated screen, the flux of 
lUunnnation from any given area of the screeix 
which find;; entry into the pupils of his eyes 
uirrtsises in the inverse proportion of the square 
id hi:: ilistant'C from the screen : but the image 
of that arisa formed on the retinae of his eyesi 
imu'cases in .size in the same proportion, and 
hruct‘ it is not to be expected that the lumi- 
nosity o( the screen as actually perceived would, 
uitor’ stmsihly. Actually, it is found the fluc- 
tuating patt(‘rn of varying intensities visible on 
th<' sereen progressively increases in the absolute 
*:ralc or .size of its details as the observer moves 
away ftom the screen; per contra the details 
Noc-n in th(‘ pattern visibly contract as he moves 
tuwani.s tlu‘ screen. But other features of the 
patttu'u, ihz., th(' contrasts between light and 
shade, and the rapidity of the fluctuation do 
nat seem to alter. In the higher ranges of 
illumination of the screen, however, the patterns 
of tluctuation themselves are on a small 
scab' and also change rapidly with time. Hence, 
it htH'omes more and more difficult to recognise 
Iht^ existence of the fluctuations when the 
olKserver approaches loo closely to the screen 
under observation. For these reasons, it is 
desirable that he takes his stand at a reasonable 
distance, say, a metre or two from the screen. 
Whe-n, however, the illumination is very low, 
h<‘ can approach much closer and still have no 
difficulty in recognising the varying patterns of 
light and shade moving over the screen. 


Influence of the Spectral Composition . — ^As 
is well known, the intrinsic luminosity of the 
visible spectrum varies greatly over the range 
of wavelengths included in it as we pass from 
one end of the spectrum to the other. The 
absolute level of illumination and the particular 
I'egion of the retina made use of for the observa- 
tions are also known to influence the form of 
the spectral luminosity curve. In these circum- 
stances, it is only to be expected that the 
character of the fluctuations of luminosity 
visible on an illuminated screen would depend 
greatly on the spectral position of the light 
employed for the observations. The light of the 
sodium- vapour lamp is not far in its position 
from the point of maximum luminosity in the 
spectrum at high levels of illumination. Since 
the fluctuations of luminosity are conspicuous 
with sodium light over a gr*eat range of intensities 
of illumination, one may expect that mono- 
chromatic light from the parts of the spectrum 
of which the intrinsic brightness is lower should 
exhibit the phenomena even more conspicuously. 
This is indeed found to be the case as we move 
fr'om the yellow into the red, and also as we 
move from the yellow into the green and then 
into the blue and the violet. Indeed, the fluctua- 
tions of luminosity on a screen illuminated by 
the X4358 radiations of the mercury lamp are 
conspicuous even at high levels of illumination ; 
indeed much more so, than could have been 
anticipated on the basis of the low intrinsic 
luminosity of the ^.4358 radiation as compared 
with the 5896 light of the sodium lamp. 

The Origin of the Fluctuations . — The energy 
carried by an individual corpuscle of light is 
an exceedingly small quantity, and the number 
of corpuscles corresponding to even a moderate 
light-flux incident on a screen is therefore 
enormously large. As has already been noted 
in the preceding chapter, a lumen of illumina- 
tion of wavelength of 555 falling on an area 
of one square metre is equivalent to the inci- 
dence of 4-3 X 1015 quanta on it per second 
of time. This number being enormous, it might 
seem incredible that observations of an illumi- 
nated screen should enable us to perceive any 
noticeable fluctuations in brightness. The 
paradox is however resolved when we consider 
the situation more closely. We have to take 
note of two distinct features in the situation 
which conspire and give rise to the observed 
effects. The first is the corpuscular nature of 
light. The second is the discrete structure of 
the retina. For light to be perceived, a 
corpuscle of light has not merely to fall on the 
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retina, but has actLiaii3r to be trapped by one 
of the receptors forming the fine structure of 
the retina and its energy transformed into an 
electrical impulse transmitted along the asso- 
ciated nerve-fibres to the cerebral centres 
involved in the perception of light. Such 
absorption of the corpuscle and the transforma- 
tion of its energy is a chance event as has 
, already been remarked in the preceding chapter. 
It should be noted in this connection that the 
range of illumination in which our eyes can 
function is enormous. For' instance, the illumi- 
nation of a screen on which direct sunlight is 
incident is of the order of 25000 lumens per 
square metre. It is not pleasant to view such 
a brightly illuminated surface, but we can 
certainly do so for a little while without any 
disastrous effect on our visual faculties. In the 
circumstances, we are justified in assuming that 
. the chance of a light corpuscle falling on the 
retina being trapped and transformed into an 
impulse carried by the optic nerves is exceed- 
ingly small, not greater than one in a hundred, 
and perhaps even less. 

Granting that the perception of light by our* 
eyes is the resultant of the individual chances 
of absorption of a light corpuscle by one of the 
receptors in the I'etina, the way is open to an 
explanation of the fluctuations of luminosity 
actually observed. Here, we have also to take 
note of the fact that only an exceedingly small 
fraction of the number of light corpuscles 
reaching the surface of a screen and diffused 
by it can find their way into the pupil of an 
eye of the observer. This fraction is the ratio 
of the area of the pupil to the area of the 
surface of a hemisphere drawn with an element 
of area of the illuminated screen as its centre 
and having as its radius, the distance of the 
observer from the screen. If we take the 
diameter' of the pupil as five millimetres and 
the screen to be two metres distant from the 
observer, the chance of a light corpuscle from 
such element of area finding its way to the 
retina is reduced in the ratio of 1 to 3,200,000. 
This factor will be further reduced by the small 
probability (already noticed) of a corpuscle 
reaching the r'etina being actually perceived as 
light. Further, to enable the screen to he 
perceived by the eye as uniformly illuminated, 
it is necessary that every one of the individual 
receptors in the retina should be fully engaged 
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all the time in receiving light corpuscles, 
absorbing them and passing on the absorbed 
energy in the form of nervous impulses, and 
that this, process is repeated once in every 
small fraction of a second of time. When it is 
further remarked that in the foveal depression 
in the retina alone, there are 100,000 individual 
receptors, it will be realised that even when 
the -illumination of the screen is as high as 
one lumen per square metre, it is extremely 
unlikely that the situation envisaged above could 
actually exist. Only a fraction of the receptors 
determined by the laws of chance would be 
actually functioning at any given instant. That 
fluctuations of luminosity over the area of the 
screen would be observed follows as a natural 
consequence of these considerations. 

Some Further Remarks. — What has beeir 
stated above enables us to proceed a little 
further and to offer a reasonable explanation of 
the features observed in various circumstances 
and set forth above. The smaller the luminous 
flux incident on the screen, the less would* be 
the proportion of the receptors of vision actually 
functioning at any given time. Hence the larger 
would be the areas in which variations of 
brightness would manifest themselves ; the 
contrasting areas of light and shade would be 
larger in size, the contrasts themselves would 
be more readily perceptible, and the changes 
from greater to lesser brightness occur less 
rapidly. An increase of the luminous-flux inci- 
dent on the screen would produce the rever.se 
effects. As the observer moves away fr-om the 
illuminating screen, the actual number of light 
corpuscles reaching any particular region ol 
his retina would not alter appreciably. But the 
image of the fluctuations in the response of the 
retina seen projected on the illuminated screen 
would be enlarged in proportion to its distance 
from the observer, and this is what is actually 
observed. Finally, the very striking nature at: 
the fluctuations observed when the illuminating 
radiation is in the region of shorter wavelengths* 
becomes intelligible when it is recalled that the 
corpuscles in this region represent larger quanta 
of energy and are therefore for the same energy 
fewer in number, and that the chances of the 
corpuscles being actually absorbed and giving 
rise to visual impulses is necessarily much 
smaller, in view of the very low luminosity 
of these regions of the spectrum. 
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SYNTHETIC ANALOGUES OF PLANT INSECTICIDES 
A. S. KUKLA AND T. E. SESHADRI 
Department of Chemistry, University of Delhi, Delhi- 6 


^HE discovery of selective plant insecticides 
meant a great advance in our fight against 
insect enemies because they were very toxic to 
insects and comparatively harmless to human 
beings. They could therefore be used freely as 
domestic insecticides. At first pyrethrum flowers 
and derris roots formed the most important 
sources of these insecticides. As a result of 
continuous work, the discovery of the valuable 
properties of D.D.T. and B.H.C. and similar 
chlorine rich insecticides was made. At one time 
these were considered to be non-toxic and com- 
paratively safe to human beings and pet animals. 
Later studies have however shown that they are 
not only toxic but suffer from two important 
defects namely (i) presence of residual toxicity 
and (ii) development of insect resistance. 
Similar defects exist in the well-known phos- 
phate insecticides which are definitely more 
poisonous. This has led to the revival of interest 
in plant insecticides, particularly pyrethrum 
flowers and derris roots because they do not 
suffer from the two defects mentioned above. 

Another' line of study has been followed in 
recent years. The constitutions of the active 
principles of pyrethrum have been settled. 
Though their laboratory synthesis has been 
effected, their synthetic production on a large 
scale is difficult and expensive as it involves a 
number of difficult steps. On the other hand it 
is possible to prepare comparatively simpler 
analogues which are appreciably toxic and can 
be synthesized in large quantities in an economic 
way. Allethrin is a success in this manner. 
Relationship between this structure (I) and of 
those present in the pyrethrums (II, III, IV 
and V) are indicated in the formulae. Synthesis 
of allethrin (I) itself involves thirteen steps 
and is therefore complex for an industrial chemi- 
cal but the compound is most effective against 
houseflies and the commercial synthesis has been 
worthwhile. 

Derris root contains a number of active 
principles of which rotenone is the most potent. 
Rotenoids have been used as insecticides 
against leaf- eating caterpillar s^ and for the 
control of plant feeding pests especially where 
toxic residues are not desired. Though the 
complete synthesis of rotenone has been accom- 
plished, 2 it is extremely difficult and costly and 
is only of academic interest. Efforts have, 
th^refore^ been inade to get simpler analogues 


which will approach rotenone in toxicity and 
could be easily and economically prepared. The 
main difficulty in such studies is the lack of 
correct understanding of relationship between 
insecticidal properties and chemical constitution. 
Information on this subject was originally very 
limited. Lfiuger et al.^ believed that toxic 
property of rotenone is due to the presence of 
the toxophoric grouping 

-C0-C=C~O-L 
I I 
L L 

where L represents the lipid solubilizing groups 
like benzopyran, benzofuran and methoxyl 
groups. Martin, 4 however, felt that hydrogen 
atoms of the central ring of rotenone (VI) at 
7, 8-positions are important in determining the 
toxicity. This is primarily based on the obser- 
vation that dehydrorotenone and the methyl 
ether of the enolized rotenone^ in which this 
part of the molecule is effected are much less 
toxic. Hummer and Kenaga^ lay stress on the 
steric structure of rotenone and point out that 
in the cis-configuration of rotenone, the distance 
between oxygen atoms at 2 and 19 positions 
corresponds to that between the p, p'-chlorine 
atoms of D.D.T. (VII) assuming that the two 
molecules participate in a common biochemical 
process. 



It is important to note that the above studies 
were primarily meant to explain the marked 
toxicity of the rotenone molecule and fail to 
provide any definite reason for the inferior 
toxicity of the other rotenoids. However, 
interest in this subject has provided consider- 
able amount of information on the toxicity of 
compounds having simple benzopyrene struc- 
tures like coumarins, flavones and isoflavones. 

. An importnat feature in the above studies is 
the method of determining the toxicity. Fish^ 
have been employed as a test animal for the 
study of ipsecticidal action. Earlier wprkc^s 
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used death -point for the evaluation and this was 
indefinite. A suitable method for evaluating 
fish-toxicity is by Krishnaswamy and Seshadri.« 
It is based on the observation that the fish when 
exposed to the action of a toxicant invariabli’’ 
lost balance and overturned before they sank. 
The stage at which they overturned, seemed to 
be fairly definite and was employed as a measure 
of toxicity. Thus using a number of test-fish, 
the average turning-time was measured against 
a definite concentration. The results were 
I'eliable in the range of concentrations where 
the curve for the relation between concentra- 
tion (c) and turning-time (t) is an equi- 
lateral hyperbola. In this range the product 
of c and t is roughly a constant. The method 
is efficient and using this technique, the toxi- 
cities of a number of groups of compounds 
given below have been studied. 

COUMARINS 

Among simple molecules, coumarins were the 
earliest to be studied for fish toxicity. Spath-> 
found simple coumarins to be feebly toxic and 
MahaP^ observed that 4-methyl umbelliferone 
(VIII) does not possess appreciable anthelmintic 
properties. Lauger et al.^ also stated that 
simple coumarins have only weak insecticidal 
properties. They found 3-acetyl-4-hydroxy 
coumarin appreciably toxic and attributed the 
toxicity to its resemblance to the insecticide 
dehydracetic acid. Later, a detailed study was 
made by Murti and Seshadrin who observed 
that simple coumarin derivatives are consi- 
derably less toxic as compared with flavone 
derivatives and attributed it to the lack of side- 
phenyl nucleus in them. Therefore, a number of 
phenyl-substituted coumarins^i were studied and 
were found to be markedly toxic. It was 
observed that the presence of a phenyl group 
at the 3 -position of a coumarin molecule was 
most favourable for toxicity, probably because 
of its structural resemblance to the lotenone 
skeleton. Further substitution did not enhance 
the toxicity ; 3, 4-diphenyl umbelliferone (IX) 
was found to be less toxic than 3 -phenylumb el- 
lifer one (X) . Later, Seshadii and Vara da- 
raj an^^ examined a number of halogen substi- 
tuted coumarins with substituents in different 
positions and observed that halogen substitution 
at the 3-position is far superior to nuclear substi- 
tutions at position 6- or 8-. 3-Bromo-4-methyl 
umbelliferone (XI) was found far more toxic 
than 8-bromo-4-methyl umbelliferone ■ (XII). 
However, in conjunction with a halogen atom 
at the 3~position, another halogen atom in the 
or 8-positions enhances the toxic properties 


considerably. Thus, 3, 6- and 3, 8-dibromo- 
4-methyl umbelliferones (XIII and XIV) were 
found to be more toxic than the corresponding 
3-monobromo compound (XI). Higher halogen 
substitution is not favourable and 3, 6, 8-tri- 
bromo compound (XV) was found to be less 
toxic than either' the mono- or dibromo umbelii- 
ferones mentioned above. 
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Vltl . R=CH^.R=H 

IX , RrrRrC^Hg 

X , 
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XI . R=R=H . 
Xll,R=rR=H , R=Br. 


X)II.R=R=Br, R=H 

XIV. R = H. R= R=:Br 

XV. R=sR=R= Br 


Flavones 

In 1934, Ratnagiriswaran et clIM reportetl 
that calycopterin had anthelmintic action. How- 
ever, a few years later MahaR<> found 7-hydro>:y 
flavone, 6-hexyl-7-hydroxy flavone, chrysin. 
genkwanin and calycopterin to be non-toxic It* 
tapeworms and leaches. Using fish as tort 
animal Krishnaswamy and Seshadris observeti 
that karanjin was markedly toxic. In view of 
the above conflicting reports, a careful invest i 
gation of the subject was necessary. Con- 
sequently, a number of hydroxy flavones ann 
their methyl ethers were studiedi^-iG and it wa'. 
observed that simpler flavone derivatives ai’t- 
markedly toxic to fish. Among the hydrox> 
flavones the following were tested : 7-hydrox: 
flavone, chrysin, 3, 7-dihydroxy flavont*, 
galangin, kaempferol, quercetin and myricctin 
and were found to be feebly toxic. The maxi- 
mum effect was found in galangin (XVI), 
chrysin and 3, 7-dihydroxyflavone coming next 
The methyl ethers of these compounds wer«- 
studied and found to be more toxic. The follow- 
ing decreasing order of toxicity was founci : 
7-methoxy flavone > 3, 7-dimethoxyfiavoia* 
> galangin trimethyl ether > kaempferol 
tetramethyl ether > herbacetin pentamethy! 
ether > quercetin pentamethyl ether and 
quercetagetin hexamethyl ether. The abovo 
results thus indicated that in the flavone series 
the toxicity decreased with the increase in the 
number of methoxyl groups. 

A detailed study of some 3-methyl, -phenyl 
and -ethyl substituted derivatives of simple 
flavones has been r-ecently made by Sriman- 
narayana and Rao^e who found that an allyl 
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group in the position 3 and methoxyl groups in 
positions 3' and 4' appreciably enhance the 
toxicity. 7, 3', 4'-trimethoxy“3“methyl flavone 
(XVII) has been found to possess the highest 
toxicity among the flavone derivatives. A study 
of flavanones was also made^' and they 
resembled flavones in a general way in fish 
toxicity. 



OH o o 


XVI XVII 

ISOFLAVONES 

It has been pointed out earlier that there is 
marked difference in the toxic properties of 
simple coumarins and flavones and this was 
attributed to the absence of the side phenyl 
nucleus in coumarins. Similarly simpler chro- 
mones also had little toxicity, Therefore, 
Murti et examined isoflavones which possess 
the basic rotenoid skeleton and they found them 
to be markedly toxic. Allyl ethers were more 
potent than methoxy compounds and the latter 
more potent than the corresponding hydroxy 
compounds. Further', increase in the number 
of methoxyl groups seemed to decrease the 
toxicity. 7-Methoxy-2-methyl isoflavone was 
three times as toxic as 5, 7-dimethoxy“2-methyl 
isoflavone and 8-anyl-7-methoxy“2-methyl iso- 
flavone (XIX) was the most toxic. Later, Sarin 
et studied the toxicities of some allyl- 

and dihydrofurano-2-methyl isoflavones. These 
compounds also were markedly toxic but 
increased substitution was again not a favourable 
feature. For example, a, 2-dimethylr7, 8-di- 
hydrofurano isoflavone (XVIII) was more toxic 
than a, a', 2-trimethyl-7, 8 ; 5, 6-tetrahydro- 
difurano isoflavone. 

As could be seen from the above results, 
increase in the methoxyl or other substitution 
in the isoflavone molecule did not favour toxi- 
city. This result looked rather anomalous, 
especially when rotenoids themselves are highly 
substituted compounds. Consequently, Kukla 
and Seshadri-i studied the effect of methoxyl 
substitution in the side phenyl nucleus of iso- 
flavones on insecticidal properties. It was 
observed that methyl substitution at the 2-posi- 
tion enhances the toxicity towards fish. This 
is in consonance with the fact that rotenoids 
themselves are 2-substituted isoflavonoids. 
Introduction of a single methoxyl group in the 
side phenyl nucleus does not appreciably affect 


the toxicity. However, introduction of two 
methoxyl groups had varying effects ; if they 
were at 3', 4' (or 4', 5') positions they consi- 
derably increased the fish toxicity and 7-di- 
methylallyloxy-3', 4'-dimethoxy-2-methyl iso- 
flavone (XX) was found to be highly toxic. 
It was a useful observation that when dimethyl- 
allyl (C-) group of (XX) was replaced by simple 
allyl (C.^) group the toxicity was further 
enhanced and 7-allyloxy-3', 4'-dimethoxy-2- 
methyl isoflavone (XXI) was found to be the 
most toxic of the series, its toxicity being about 
1/2 to 1/3 of natural rotenone. This compound 
can be conveniently prepared in three steps,-’ 
stai'ting from 3, 4-dimethoxyphenyl acetonitrile 
which is commercially available. 



In addition to the above fish tests, the toxi- 
city of 7-allyloxy-3', 4'-dimethoxy-2-methyl 
isoflavone (XXI) against mosquitoes has been 
tested using topical application method and ii 
has been found to be about a third as toxic 
as natural rotenone. One m 1. of acetone solution 
of various concentrations of the insecticide was 
applied on the thorax of anaesthetised insects by 
means of the micrometer syringe. After appli- 
cation the insects were kept under observation 
for 24 hours and the morality* in them was then 
recorded. The LD 50’s obtained against C. fati-, 
gans and A. cBgyptii\ are given below. Rotenone 
has been used as standard of comparison. 


Table I 


Sample 

Species of insects 

LD 50 
(m 8/ 
insect) 

1. Isoflavone (XXI) 

r- 

o 

o 

14-0 

Rotenone 

1, L + + J 

4-8 

2. I.'^oflavone (XXI) 

C. faiifrcins f 0 0 “| 

20-0 

Rotenone 

L + +J 

5-0 


From the above results, therefore, it could 
be concluded that not merely the increase or 
decrease in substitution but other structural 
features of the rotenoid molecule are esseMial 


3 
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for the insecticidal action. It was originally the 
impression that any deviations from the rotenone 
structure reduces toxicity. However, as shown 
in the above-mentioned experiments simpler 
compounds have appreciable toxicity and they 
are easily prepared, as for example 7-allyloxy- 
3', 4'-diniethoxy“2-methyl isoflavone and 7, 3', 
4'-trimethoxy- 3 -methyl fiavone and hence there 
is promise of a synthetic flavonoid taking the 
place of rotenone, just as allethrin has done as 
synthetic substitute for pyrethrum. 
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REVERSAL OF OROTIC ACID FATTY LIVER BY ACTINOMYCIN D 
S. RAJALAKSHMI, D. S. R. SARMA, D. E. LEELAVATHI and P. S. SARMA 
Department of Biochemistry^ Indian Institute of Science, Bangalore-12, India 


rpHE analysis of the total RNA of the livers 
of rats administered with orotic acid 
revealed an enhanced ratio of pyrimidine to 
pui'ine nucleotides (Rajalakshmi, Sarma and 
Sarma, 1961). The study of the incorporation 
of orotic acid-6-Ci'i=, adenine-8-Ci^ and 
phosphate into RNA provided further evidence 
for the synthesis of nucleic acid with altered 
base composition (Rajalakshmi, Sarma, Leela- 
vathi and Sarma, 1964). Evidence is presented 
in this communication for the formation of 
actinomycin D sensitive ‘liponucleoprotein’ (LNP) 
in the orotic acid-fed rats as well as the reversal 
of orotic acid fatty liver by this antibiotic. 

Young weanling rats weighing 40-60 gm. were 
employed in this experiment and fed with 
purified diet containing 1% orotic acid (Raja- 
lakshmi et al., 1961) for four weeks. The 
livers were perfused with cold 0*25 M sucrose 
before analysis. Subcellulai' fractions were 
obtained by the differential centrifugation tech- 
nique of Hogeboom (1955) using Servall RC-2 
refrigerated centrifuge and Spinco Model L 
preparative centrifuge. 

‘Isolation of Liponucleoprotein'. — ^The centri- 
fugation of the homogenate, prepared from the 
livers of orotic acid-fed rats, yielded a fluffy 
white material at the top of the homogenate. 
This material separated out even when the 
homogenate was spun at low speed used for the 


isolation of nuclei. Examination under polaris- 
ing microscope showed no nuclear contamination. 
However, in order to avoid contamination of 
cellular particles completely, the rat liver liomo- 
genate was spun at 105,000 X g for 1 hour. The 
material was skimmed carefully and resuspended 
in 0-25M sucrose and centrifuged to free it 
from adhering supernatant fraction. It was 
washed with cold 4% TCA and then repeatedly 
with Bloor’s mixture, once with acetone, finally 
with ether and then dried. About 75-125 mgm. 
of solid material in a fine powder form was 
obtained from about 5-8 gm. of 'wet liver. The 
livers of normal rats had no such material. The 
concentration of alcohol, acetone and ether 
washings yielded appreciable quantities of lipid. 
The lipid was found to contain triglycerides, 
phospholipid, cholesterol and free fatty acids. 
Labelled amino-acids (phenylalanine-U-Ci*^ 
lysine-U-Ci^, valine- and tryptopHane- 

7- Ci^) and precursors of nucleic acid (adenine- 

8- C14, orotic acid-6-Ci^ and formate- l-C^*^) 
were incorporated into LNP by the orotic acid- 
fed rat. The base composition of two randomly 
selected samples of LNP as determined by the 
method of Zschile and Munay (1963) are 
presented here A : G : U : C : : 10 : 14 : 29 : 28 ; 
10:15:19:19. Actinomycin D inhibited the 
incorporation of orotic acid-6-Ci4 into LISTP to 
an extent of 80%. Further, the LNP disappeared 
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Reversal of Orotic Acid Fatly Liver by Actinoniycin D 


almost completely within 24 hours following 
the administration of actinomycin D. With the 
removal of LNP frnm the liver, more than 50% 
of the accumulated lipid also has vanished. In 
order to find out whether the prolonged effect 
of actinomycin D could reverse completely the 
fatty liver' condition, a single dose of actino- 
mycin D (30/^g./100 gm. body weight) was given 
intraperitoneally and the animals were killed 
at an interval of 24 hours over a period of 6 days. 

Table I 

Effect of actinomycin D on orotic add fatty liver 


Supplements 
to the 
basal diet 


Nil 

Actinomycin D 

Orotic acid 1% 

Orotic acid 1 % + Actino- 
mycin D, 24 hrs. 

Orotic acid 1 % + Actino- 
mycin D, 48 hrs. 

Orotic acid 1 ^ -f Actino- 
mycin D, 72 hrs. 

Orotic acid 1 % + Actino- 
mycin D, 96 hrs. 

Orotic acid 1 % -f Actino- 
mycin D, 120 hrs. 

Orotic add 1% -h Actino- 
mycin D, 144 hrs 


/o 

total 

lipid mgm.- 
(wet 


Cholesterol 

level 


liver) wet ml. 


PyTidine 

/ nucleotides 

Too 

wet liver 



liver 

serum 


5-1 

2S6 

100 

724 

8-2 

298 

80 

800 

30-0 

568 

48 

302 

14*5 

401 

55 

418 

10-2 

398 

50 

sso 

6-7 

310 

68 

752 

8*7 

300 

75 

790 

7-5 

298 

80 

800 

7-0 

305 

100 

780 

1 the 

average 

of two 

rats. Th 


experiment was repeated thrice and the same pattern of 
results was obtained. Actinomycin D was a gift from 
Merck Sharp and Dhome, N.Y. 


The results presented in Table I reveal that the 
administration of actinomycin D to the orotic 
acid-fed rat has resulted in a progressive 
decrease in the level of total lipid and chol- 
esterol in the liver with a concomitant increase in 
that of serum cholesterol. The level of pyridine 
nucleotides also was restored to normal by 
actinomycin D in the orotic acid-fed rat. In 
order to eliminate the error due to a difference 
in food intake the lipid level in the following 
groups was estimated and compared with those 
receiving 1% orotic acid daily. (1) Orotic acid- 
treatdd rats starved for 48 hours. (2) Orotic acid- 
treated rats fed the control diet for 72 hours. (3) 
Orotic acid- treated rats given the same amount 
of diet as consumed by actinomycin D admin- 
istered rats. The lipid level in these rats was* 
found to be 28% and those fed with orotic acid 
diet alone daily was 30%. It may therefore be 
concluded that the injection of actinomycin D 
was responsible for the disappearance of fat from 
the orotic acid-fed rats. 


Earlier Suva et al. (1961) reported the 
reversal of orotic acid fatty liver by 6-azauracil. 
It was observed by us that the intraperitoneal 
injection of 6-azauracil at a level of 4mgm./ 
100 gm. body weight for three days prevented 
completely the formation of LNP and fatty liver. 

The pyrimidine analogue 6-azauracil has been 
shown (Handschumacher and Pasternak, 1958) 
to depress the formation of uridylic acid from 
orotidylic acid by inhibiting the enzyme oro- 
tidylic decarboxylase. Hence, the conversion of 
orotic acid to uridylic acid appears to be neces- 
sary for the production of LNP and fatty liver. 
The primary effect of actinomycin D consists in 
blocking the synthesis of nucleic acid by 
inhibting the DNA-dependent RNA polymerase. 
The secondary effect of actinomycin D is depoly- 
merization of nucleic acid. It is very difficult 
at this stage of investigation to decide whether 
the reversal of orotic acid fatty liver by actino- 
mycin D is due to its primary or secondary 
effect. Nevertheless, the results presented here 
constitute presumptive evidence to indicate the 
derangement of lipid metabolism due to orotic 
acid administration may be a direct consequence 
of changes in nucleic acid metabolism. The 
principal ways by which the effects of orotic 
acid feeding in rats can be nullified are (1) by 
the prevention of formation of uridylic acid 
from orotic acid by 6-azauracil and (2) inhibi- 
tion of the utilisation of uridylic acid towards 
the synthesis of nucleic acid by actinomycin D. 
Increase of adenine nucleotides via the salvage 
pathway by providing exogenous adenine also 
reversed the orotic acid fatty liver (Handschu- 
macher et al., 1961). 
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and D. S. R. thank the Council of Scientific and 
Industrial Research, India, for their financial 
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Fellowships. 
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BEHAVIOUR OF THE QUEUEING 
SYSTEM WITH GENERAL INPUT AND 
RANDOM SERVICE TIME WITH 
A SINGLE SERVER 


Customers arrive at a counter according to a 
certain probabilistic law. The first come, the 
first served is the principle. The service times 
are random variables governed by a given pro- 
babilistic law. After service the customers 
depart. 

Let ti, to, .. .. be the instants of the 

arrivals of the customers. It is supposed that 
inter-airival times where 

are independently and identically distributed 
random variables, with prob. 

[u,<t] =F(t) 


Let be the service time of the 72-th 
customer, and prob. 

r 1 - if t > 0, 
[u„ < t]-=H (t) = ^and 

(.0, if t < 0. 

Takacsi considered the transient behaviour of 
a single-server queueing process with Poisson 
input and general service time. A. N. Kolmo- 
gorov- and N. T. J. Bailey'^ have considered the 
process with random, service, and random input 
with single server. The transient behaviour of 
the process with random input and general 
service time with single server was investigated 
by F. Pollaczek-i and Takacs.s 
For the queueing process considered here 
with general input and random service time 
with a single server, the author has obtained 
the u-th stage transition probabilities of the 
queue lengths, by employing the methods of 
imbedded Markov chain and generating func- 
tions. The agreement of the probabilities 
obtained by repeated multiplication of the 
matrix of one step transition probabilities by 
itself n times with the probabilities obtained by 
the formulae established in this paper* is 
verified in a simple case which is given as an 
illustration. The probability kj for exactly j 
departures in a single interval, is given by 
Jcj :=pr where is the number of 

departures during (t„, t ~^) 

” n-rl 




i = 0, 1, 2, ... 


The generating function (z) of the pro- 

babilities of the queue length at the 71-th stage 
is obtained as : 




= 2' for \z I < 1, and j is fixed. 


'i=o 

oo 


wher'e 


r=0 ^ 

n~:i. ( Tc ^ 

- ( 1 - 2 )- s 

,«o 

X . . . (A), 


CO 

^ (z) ^ £ kjZK 
j— 0 

The coefficient of on the R.H.S. of (A) 
gives the expression for the transition proba- 
bilities P of the queue lengths from i to j 
at the n-th stage. 

Expression (A)- is the main result of Ihu 
pr*esent paper. 

I am thankful to Prof. K. Nagabhushaiuun 
for his help and encouragement. 


Andhra University, P. V. S. Sauma. 

Department of Statistics, 

September 4, 1964. 
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AN ELECTRONIC NULL INDICATOR 
FOR GLASS ELECTRODE 
MEASUREMENTS 

This note describes an inexpensive type of 
electronic null indicator which is likely to lintl 
application in the measurement of potentials of 
electrochemical systems using glass electr'odeis 
as ‘sensors’. In spite, of the high impedance 
associated with the glass electrodes, the pIT 
meters using glass electrodes are becoming mor'o 
and more popular with the advent of high input 
impedance, stable and sensitive electronic 
voltmeters developed. An attempt has beexi 
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made to design an electronic instrument which 
in conjunction with the usual student poten- 
tionmeter' and galvanometer could be used to 
measure the pH of solutions to the required 
precision using glass electrodes as the ^sensors'. 

Any instrument consists of the following basic 
functions : 

(a) Transducer (or sensor) detects the signal. 
Any parameter such as pH which is of 
interest to the chemist is converted to 
some other form such as voltage which 
can be easily handled in the subsequent 
circuits in the instrument. 

(b) Amplifying the signal to a convenient 
level to . drive a read-out device. 

(c) The read-out device is the mechanism 
through which the output signal is made 
visible or usable to the operator (meter 
movement) . 



FIG. 1. An electronic null indicator for pH measurements. 

A cathode follower circuit (Fig. 1) employ- 
ing Philips 4067 electrometer tube acts as the 
impedance transformer from a high input 
impedance level to a low output impedance level 
so as to drive a centre zero microammeter or 
galvanometer. Inverse current feedback is in- 
herent in the cathode follower circuit and stabi- 
lizes the circuit against drift ; and provides good 
linear response. Asymmetric potential, and 
temperature compensation circuits have also been 
provided for the pH measurement. The circuit 
has been so designed that one of the meter 
leads is in the ground potential. A 90 volt 
dry battery can be used as the power supply 
to the instrument. However, an electronically 
regulated power supply can be used to power 
the electronic null indicator instead of the 
90 volts battery. The grid current is 0*5 X lO'-"^! 
ampere, and the short-term, drift is less than 
±0*1 mV. The input circuit has been well 
shielded against stray pick-up. 

The total cost of the components employed in 
tbe circuit may not exceed Rs, 100. 


The authors’ thanks are due to Prof. K. S. G. 
Doss for his keen interest aiid encouragement 
in the work. 

Central Electrochemical U. H. Narayanan. , 

Research Institute, M. S. Kasabekar. 

Karaikudi-3 (S. India), 

May 26, 1964. 


.METAL CHELATES OF a-OXIMINO 
ACETOACETARYLAMIDES 
Naik, Trivedi and Mankad^ prepared ct-oximino 
derivatives of substituted aryiamides of aceto- 
acetic acid but did not consider the possibility 
of intramolecular hydrogen chelate in them. In 
the present investigation its occurrence is 
shown by physical and chemical evidence. 

A comparative study of melting-points of 
these compounds in dry and wet states showed 
negligible depression. The U.V. absorption 
spectra in aqueous and ethanolic solution 
showed the same . Both these are reported^-s 
to be the characteristics of compounds having 
intramolecular hydrogen bond. The structure 
assigned is : 

CHa-C C-^CONHR 


O N 

where R = aryl group. 

In order to support this structure, copper, 
nickel and cobalt chelates have been prepared 
by interacting a-oximino compounds with metal 
acetates in ethanolic solution at room tempe- 
rature maintaining vigorous shaking. The 
development of colour gradually becoming 
intense clearly indicated^^ the formation of a 
chelate. Finally evaporating alcohol and wash- 
ing with very dilute solution of acetic acid and 
then with water, the crude products were 
crystallised from ethanol. The characteristic 
properties and anayltical results are given in 
Table I. The general structure assigned to 
them is : 

CH 3 — C C— CONHR 


O N 

2 

or 

M 

3 

where R = aryl group ; M = metal. 
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Table I 

(OAA) =a-oximino acetoacetanilide; (OAPT) =a- 0 'ciniino acetoacet-;5-tolaidide; (OAOT) ~ a-oximlno aceto- 
acet*i?-toluLdide ; (OAKiN) =a-oximino N-l-acetoacst naplithylamide *, (OANoN) =a-oximino N-2-acetoacet-naphthyl- 


amide* 


No. 

Chelate 

Apppea ranee 

Tvr p ° r* 

Analysis 



Found 

Calculated 

1 

Cu. (0AA)2 

Light green 

265 

12-99 

13*42 

Cm% 

2 

Cu (0APT)2 

. . Green 

160 

13*35 

13-47 


3 

Cu (0A0T)2 

Dirtv green 

175 

13*30 

13-47 

jy 

4 

Cu (OANiN )2 

Greenish 

203 

10*95 

11*08 

,, 

5 

Cu (OANaN). 

Pale green 

140 

10*95 

11*08 

5 y 

6 

Ni (0AA)2 

Light greenish 

245 

13*02 

12*52 

Ni% 

7 

Ni (OAPT), 

Dirty green 

143 

11*61 

11-81 


8 

Ni (0A0T)2 

Pale yellow green 

188 

11*73 

11*81 

,, 

9 

Ni (OANiN)2 

. . Yellowish-green 

275 

10*42 

10*32 


10 

Ni (OAN,N)o 

• . ,, 

116 

11*27 

10*35 

Co% 

11 

Co (OAA)s 

. . light brown 

255 

8*66 

8*75 

12 

Co (0APT)3 

. . Pale brown 

199 

7*80 

8*24 


13 

Co (0A0T)3 

Brownish- orange 

189 

8*08 

8*24 


14 

Co (OANiN )3 

Reddish-brown 

247 

6-78 

7*16 

** ,, 

15 

Co (OAN.NJa 

*• 

167 

6*27 

7*16 

” 


All compounds are insignificantly soluble in water but are highly soluble in alcohol, acetone, benzene, 
toluene, xylene, chloroform, carbon tetrachloride and ether. 


These products are not hydrolysed with 
watei'. The aqueous suspension when treated 
with HoS does not yield metal sulphides. They 
are highly soluble in various organic solvents. 
Therefore they have been shown to be metal 
chelates and not simple salts. 

It is observed that the test papers prepared 
from 0-05 M reagent solution in ethanol could 
detect copper, nickel and cobalt separately and 
also in presence of othei' cations. All u- 
oximino compounds behaved as sensitive re- 
agents for copper (1 : 36000). 

The rates of formation of metal chelates by 
spectrophotometric method and their magnetic 
properties, stability constants are under study. 

Chemistry Department, R. M. Desai. 

Sardar Vallabhbhai Vidyapeeth, M. R. Patel. 
Vallabh Vidyanagar. B. N. Mankad. 

(District Kaira) , March 12, 1964. 
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SYNTHESIS OF SOME NOVOBIOCIN 
ANALOGUES 

3~Amino 4-hydroxy coumarins have acquirerl 
greater prominence in recent years with the 
isolation and study of the structure of the 
antibiotic Novobiocin (I) It is primarily 
active against gram-positive micro-organisms 
and has pr'oved to be of considerable use clini- 
cally, especially in the treatment of infections 
caused by Penicillin-resistant staphylococci.- 
Novobiocin is also reported to possess fungicidab" 
and amoebicidaN activities. Moreover, it ha*"? 
been found to be a potential anti- tubercular 
drug.5 The antibacterial and antifungal pro- 
perties of 3-amino 4-hydroxy coumarin itself 
have been investigated by Japanese^ and Italian 
workers."*' 



With a view to testing the antibacterial anc 
antifungal properties, some N-alkyl or ary! 
S-amino 4-hydroxy coumarins and coumarino- 
(3 : 4) oxazoles have been synthesised. These 
may be regarded as analogues of Novobiocin. 

The N-substituted 3-amino 4-hydroxy couma- 
rins (III) have been prepared by reflux in| 
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(3 : 4) oxazoie, and 2'-(9-anthryl) coumarino 
(3:4) oxazoie. The N-substituted 3-amino 
4 -hydroxy coumarins are not active against 
bacteria but some oi them have shown appre- 
ciable fungistatic activity. The compounds which 
have shown appreciable fungistatic activity only 
are 3- (p-acetamidophenyl) 4-hydroxy coumarin, 
3- (p-diphenylamino) 4-hydroxy coumarin, 2'-(p- 
anisyl) coumarino- (3 : 4) oxazoie and 2'- (2 : 4- 
dichloi’ophenyl) coumarino- (3 : 4) oxazoie. 

Full details of the method of preparation as 
well as the physiological data and the spectra 
will be published later. One of the authors 
(K. S. R.) is indebted to the C.S.I.R. for the 
award of a Junior Fellowship. 

K. S. R. Krishna Mohan Rao. 
Chemistr}^ Dept., N. V. Subba Rao. 

Osmania University, 

Hyderabad-7, August 31, 1964. 
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A NEW METHOD OF SYNTHESIS OF 
SALICYLHYDRAZIDE AND ITS 
NITRO DERIVATIVES 

Syntheses of salicylic acid hydrazidc and its 
substituted derivatives have been carried out by 
several workers^’ ® by refluxing the corres- 
ponding ester with hydrazine hydrate, N^H^.H^O 
in methanol or ethanol. Very low yields have 
been reported in some cases and the refluxing 
time varied fi'om 15 minutes to 18 hours. Watt 
and McBride'* have shown that ammonolysis of 
hydrazine sulpha 'e, NoH-PISO^^ provides the 
hydrazine, of high purity. The present 

investigation "" aims at the hydrazinolysis of 
methyl salicylate and its nitr-o derivatives with 
hydrazine so obtained in situ. The author, 
however, made a variation in the above method* 
by using liquor ammonia instead of liciuid 
ammonia. 

Methyl salicylate was nitrated according to 
the method of Barany and Pianka^^ as modified 
by Agarwal and Haksar.^ The mixture of methyl 
3- and 5-nitrosalicylates was divided into two 
parts. The first part was separated by petro- 
leum ether (B.P. 40—60°) when methyl 5-iiitro- 
salicylate dissolved leaving behind methyl 3- 
nitrosalicylate. The second part was further 
nitrated by the method described by Hirsch** as 
modified by Haksar and Wankhade.*"* Metliyl 
salkylate and methyl mono- and di~nitrosali- 
cylates so prepared were hydrazinolised by a 
new method described below. 

Hydrazinolysis of methyl salicylates (O-l Mole ' 
was carried out with hydrazine sulphate (0*2 
Mole), suspended in 50 ml. liquor ammonia 
(d. 0*888). The contents were thoroughly 

R 


R 

/X/O" 


N.HsHSO^/liq. NH3 
(Hydrazinolysis) 




R'^X/'^CO-OCHs R'/X/Xo-NH-NIIs 

(IR=H, R' = H; nR=H02, R'=H; HI R=H, R'=N02 ; IV R=N02. R'=N'02). 
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Table I 


q 

Hydrazides 

Crystalline 

nature 

Yield 

OI 

/o 


Nitrogen 

Solvents for 
crystallisation 


Found 

% 

Calculated 

0 / 

/o 

I Salicylhvdrazide 

White needles 

73 

146 

18*29 

18*42 

Ethanol 

II 3-NitrosaIicylhydrazide 

Yellow needles 

67 

200 

(decomp. ) 

21*84 

21*32 

Dioxon/PUO 

"(9 : 1 ) 

III S-NitrosaUcylhydrazide 

Yellow rhom- 
bic crystals 

74 

178 

(decomp.) 

21-71 

21*32 

Plot H 2 O 

IV 3: 5-Dinitrosalicylhydrazide . . 

Yellow needles 

65 

235 

(decomp.) 

23-03 

23*14 

Hot HoO 
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shaken and kept aside for a week at room 
temperature. The ammonia was removed and 
the residues wei'e washed with a little of ethanol 
and a good amount of ice-cold water and dried 
giving the corresponding salicylhydrazides. 

The hydrazides prepared by this method are 
given in Table I, 

The author is grateful to Dr. C. N. Haksar, 
Director, Jiwaji Industrial Research Laboratory, 
Gwalior, for his valuable suggestions. 

Department of Chemistry, G. L. Gupta. 

Motilal Vigyan Mahavidyalaya, 

Bhopal, May 30, 1964. 
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A NOTE ON THE OCCURRENCE OF 
MANGANESE TABLOIDS AND 
BOUDINAGES IN THE ARAVALLI 
PHYLLITES OF BAMANKUA AND 
SHIVRAJPUR, GUJARAT 

The author, during the course of his recent field 
investigations of the manganese bearing horizon 
of Shivrajpur (22° 26' : 73° 37') and Bamankua 
(22° 27' : 73° 37'), Ranch Mahals, Gujarat, came 
across some manganese tabloids and boudinage& 
in the Aravalli manganiferous phyllites of the 
above-mentioned localities. These tabloids and 
boudinages appear to have an important bearing 
on the genesis of the manganese ores of the 
area. The previous woikers, viz., Fermor,i Beer, 2 
and Roy,'^ who briefly described the manganese 
ores of Shivrajpur and Bamankua, did not, how- 
ever, record these structures. 

The tabloids and boudinages of manganese 
were found in the same phyllite horizon of 
Bamankua and Shivrajpur, which forms a part 
of the Aravalli succession of Panch Mahals and 
Baroda districts and which was further proved 
to be of sedimentary origin (RasuU). The 
phyllite is often intermixed with lithomarge, 
slate and shale, and sometimes interbedded with 
quartzite. L^rge workable deposits of manga-, 
nese ores are associated with the phyllite of 
Shivrajpur, Bamankua and a few other adjacent 
localities, 


Some tabloid-like masses, resembling wad in 
appearance, were encountered in a variety of 
milk-white lithomargic phyllite in the southern 
section of the Bamankua mines. The phyllite 
is moderately foliated and more or less hard 
and compact. The tabloids are soft and composed 
of an intimate mixture of manganese oxides and 
some earthy matter, due to which they look 
dark-brown in colour and they do not show any 
evidence that may suggest their introduction into 
the phyllites by replacement. The tabloids, 
which are greatly flattened and elongated, in 
the direction of foliation of the phyllite, have 
acquired biconvex shape with sharp edges. The 
length of the individual tabloids, measured along 
their major diameters, varies from 1-3 cm., and 
their thickness does not exceed 1 cm-. An inte- 
resting feature of these tabloids is their en 
echelon arrangement in the host rock (Fig. 1). 
On account of their regular form and weak 
cohesion, the tabloids can be easily dislodged 
from the phyllites leaving their smooth and well- 
defined moulds in the latter. 



Figs. 1-2. Fig. l. A handspecimen of manganese 
tabloids (black) in white lithomargic phyllite. X ^ Nat. 
Size. Fig. 2. A handspecimen of rod-like manganese 
boudins (black) in phyllite, x ^ Nat. Size. 

The manganese boudinages were recorded 
from- a white and fine-gr'ained variety of phyllite 
in the south Shivrajpur mines. Longitudinally, 
the boudins are rod-like in shape and trans- 
versely, they are somewhat elliptical, the major" 
diameter measuring about 1 cm. The boudins 
are closely spaced arid hav^ their lengthy 
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parallel to the foliation of the phyllite encloring 
thero; (Fig. 2). The boudins are sharply defined 
from one another but have much structural 
conformity with respect to the phyllite deforma- 
tion, both being affected by jointing and even 
minor* buckling. 

Available evidence suggests that the manga- 
nese tabloids and boudinages have syngenetic 
relation with Aravalli phyllites and that they 
were originally laid down as nodules and thin 
laminations of low temperature manganese 
oxides along with the pelitic sediments that 
wer’e ultimately transformed into phyllite by 
partial metamorphism and the manganese ores, 
being more competent than the phyllite, were 
stretched into tabloids and rod-like boudinages. 
Department of Geology, S. H. Rasxjl. 

Aligarh Muslim University, 

Aligarh, June 6, 1964. 
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SULPHUR ISOTOPE STUDIES OF 
SULPHIDE MINERALS FROM THE 
MOSABONI COPPER MINE, BIHAR 

As a part of the I'esearch programme aimed 
at studying the genesis of sulphide ores of the 
Mosaboni copper mine (Long, 86°28'E. ; Lat 
22° SUN.), an attempt is made to investigate 
the possibility of using sulphur isotopic abun- 
dances ratio) in sulphide ores in 

sheared soda granite as an additional aid in 
the study of the problem. The sulphide 
minerals, pyrrhotite, pyrite and chalcopyrite, 
of different generations and from different 
levels were separated by hand-picking from 
the associated gangue and other ore minerals. 
The purity of the samples is practically 100%. 
The techniques of chemical processing and 
estimation of isotopic composition of sulphur 
are substantially the same as those reported 
by Jensen. Isotopic ratios are reported (in 
terms of variation in parts per thousand 5, 
relative to the primary standard, Canyon 
Diablo troilite, whose ratio is assumed 

to be 22*21.2 Positive and negative 5 values 
indicate respectively heavier and lighter 
sulphur than that of meteoritic troilite. 

The nature of the mineral, location and 
^ are given in Table L 


Table I 


Location 


SI 

No! Mineral 

Level 

No. 

Drive 

(N. 

or 

s.) 

Distance 
in feet 
from 
drive 

8 S-'b 
o/ 

/o 

1 Pyrrhotite (second . 

16 

s 

3200 

+ 4-4 

generation) 

2 Pyrite (first 

10 

s 

3300 

ri-3*3 

generation) 

3 Chalcopyrite 

16 

s 

3200 

+ 4-3 

(third generation) 





The values given 

in Table 

I are 

uniform 


enough and close enough to zero per mil. so 
as to indicate a single source of supply of 
sulphides and a magmatic hydrothermal mode 
of genesis for sulphides. This conclusion is 
consistent wnth the earlier inference of the 
author^.-! (based upon trace element consti- - 
tution) that the sulphide ores and soda granite 
are genetically related — a view favoured by 
Dunno — and that the chemical composition of 
ore-bearing solutions remained roughly the 
same throughout the history of crystallisation. 

The author is grateful to Professor M. L. 
Jensen of Yale University for kindly making 
the isotopic analysis of sulphur and for help- 
ful advice. 

Department of Geology, K. Kameswara Rao. 
Andhra University, 

Waltair, July 27, 1964. 
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FUNCTIONAL MORPHOLOGY OF THE 
STOMACH OF CAP^RELUA LINEARIS (L.) 

Caprella linearis (L.) of the family Caprellfda 3 
can be easily recognised by its long slender 
body. Several observers have maintained that 
they feed on hydroids and algae. In the labo- 
ratory, they can be fed on a variety of materials 
such as meat, mashed up Crustacea and bread 
soaked in meat juice. According to Harrison,^ 
they feed on copepods and nauplii. Caprella 
are found below the low water mark, attached 
by their pleopods to the less dense forms of 
hydrods, algae, bouys, floating wreckage, etc. 

The alimentary canal of Caprella consists of 
the foregut, midgut and hindgut. The foregut 
ingludeg the mouthy oesophagus and stomach, 
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The stomach is divisible into an anterior 
‘cardiac’ and posterior ‘pyloric’ stomach. The 
inner wall of the cardiac stomach (Fig. 1) is 



Fig. 1. Caprella linearis. T.s. of the cardiac stomach. 
D.A., dorsal ridge; L.L., lateral ridge; OE.A., oeso- 
phageal ridge. 

produced into complicated series of chitinous 
plates and ridges, provided with teeth, hairs, 
spines or hooks. These include a median dorsal 
ridge (D.A.), paired lateral ridge (L.L.) — each 
bearing 9 strong curved teeth, paired ventro- 
lateral ridges (Fig. 2, V.L.) with long spines 
and a pair of dorso-lateral ridges (D.L). Thus 
the cardiac stomach is incompletely divisible 
into a small dorsal, a large middle and a narrow 
ventral portion. 



^ 'Iwro , 

Fig. 2. T.s. of the pyloric stomach. D.I.., dorso- 
lateral* ridge ; M.V.P., mid-ventral piece; V.L., ventro- 

lateral ridge. 

The cavity of the pyloric stomach (Fig. 2) 
is divisible into a dorsal chamber, leading 
directly from the cardiac stomach into the 
midgut, and the venti‘al chamber reduced to two 
narrow pyloric grooves by the presence of a 
long mid-ventral piece (M.V.P.) which bears a 
large number of small spines distally. It has 
three protuberances on the two sides , which are 
produced into long spines. 

The functions of the crustancean stomach have 
been described by various authors, Huxley 2 


Gelderd,3 etc., pointed to the masticatory func- 
tion of the cardiac stomach and that the pyloric 
stomach acts as a strainer. Tait,4 and Nicholls,^ 
denied any such functions to the stomach of 
any Crustacea. 

However, looking to the structure of the 
cardiac stomach, provided as it is with spined 
or toothed ridges and plates and the pyloric 
stomach armed with clusters of fine bristles the 
author is convinced that in Caprella linearis the 
cardiac stomach acts for the trituration of the 
larger food particles which then pass into the 
pyloric stomach ; this latter allows only smaller 
food particles to pass into the midgut, where 
they are digested and absorbed. The similar' 
condition has been found in Corophium volutator 
(Agrawal^>) . 

The author is indebted to Prof. J. E. Smith, 
F.R.S. of London University, for his guidance. 

Zoology Department, V. P. Agrawal. 

D.A.V. College, Muzaffarnagar, 

June 4, 1964. 
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FIXATION OF ELEMENTARY 
NITROGEN BY SCYTONEMA 
HOFMANNI AG, EX BORN. ET FLAH. 

AND FISCRERELLA MUSCICOLA 
(THURET) GOMONT IN PURE AND 
UNIALGAL CULTURES 

Several blue-green alg^ are known to fix 
elementary nitrogen and many of them grow in 
abundance in the rice fields. During a study 
of the algse of rice fields of India and their 
contribution to the fertility of the soil, we 
isolated and prepared unialgal cultures of 
Scytonema hofmanni Ag. ex Born, et Flah. and 
Fischer ella muscicola (Thuret) Gomont. These 
were obtained in pure bacteria-free cultures by 
a method similar to that used by Gerloff et aL 
(1950), i.c., by ultra-violet irradiation and 
streaking on silica gel plates impregnated with 
nitrogen-free De’s (1939) solution. 

Purity of the cultures was tested with Peptone 
solution (1%) ; Glucose (0-5%) and Peptone 
(1%) solution ; Meat extract (“Oxo Lablemco”) 
solution (1%) and De’s liquid medium contain- 
ing KNO 3 and Glucose (0*5%), Absence gf 
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turbidity in all the replicates was taken as the 
criteria for purity of cultures from bacteria. 
Such tests were performed before inoculations 
and also at the end of the experiment. 

Bacteria-free and unialgal cultures of Scyto- 
nema hofmanni and Fischer ella muscicola were 
grown in 250 ml. Erlenmeyer flasks containing 
100 ml. De’s medium without the nitrogen salts 
but with addition of Hutner’s (1950) micro- 
nutrient solution which was modified by replac- 
ing (NH.^) <;Mo^Oo 4 with M0O3 in order to 
make it nitrogen-free. Initial pH of the solu- 
tion was adjusted to 7-0. 

Inoculations were made from a healthy 
culture with the help of an inoculum cutter. 
The cultures were grown under continuous 
light (180 Lux) at 28"-30° C. The cultures were 
harvested after' 35 day’s growth. The purity of 
cultures was tested again from each flask by the 
methods given above before harvesting. The algal 
mat and filtrate were separated by centrifuga- 
tion for analysis of nitrogen content. The dry 
weight of the algal mat was taken only from 
pure cultures by filtration through pre weighed 
Whatman filter-paper (No. 42) . Nitrogen 
analyses were made by the method of Humphries 
(1956). The results obtained are shown in 
Table I and represent averages of three repli- 
cates. 


The amount of nitrogen fixed in our experi- 
ment is not much, under* the present cultural 
conditions, yet these forms are shown to possess 
the undoubted ability to fix elementary nitrogen 
and if given appropriate conditions may also 
prove to be good fixers. The results with our 
cultures show that, although the nitrogen in 
algal mat is generally low, considerable amount 
of nitrogen is found in the culture filtrate. 

Fuller et al. (1960) reported nitrogen fixation 
in some blue-green alg^, isolated from desert 
soils of Arizona. The fixation of nitrogen was 
seen in algal crust and algae in pure cultures 
and mixed cultures. However', no mention is 
made of the purity of algae from bacteria other 
than Azotohacter, volume of basal nutrient 
solution used for growing the algae and incuba- 
tion period. The percentage of total nitrogen 
fixed in ScytonemcC hofmanni B and F, reported 
by them, is 5*70% which is nearer to the value 
of 3*89% noted in our bacteria-free culture of 
the same species. 

This work was carried out under a PL- 480 
scheme financed by the United States Department 
of Agriculture to whom the authors wish to 
express their* appreciation and thanks. 

Botany Department, V. K. Laloraya. 

Allahabad University, A. K. Mitra. 

Allahabad (India), June 23, 1964. 


Table I 

Showing amount of nitrogen fixed in 35 days in pure and unialgal cultures of Scytonema 
hofmanni Ag. ex. Born, et Flah, and Fischerella muscicola (Thuret) Gom. 

per 100 ml. culture solution 


Dry weight 
in mg. 


In algal mat 
less in 
inoculum 


In filtrate 


Total 


fixed as 
% of dry wt. 


Forms 


Szyiom?na hofmanni BacteriaTree culture 18*7 

Unialgal culture 

Fischerella muscicola Bacteria-free culture 25 *0 

Unialgal culture 

Fr'om the above results it is seen that 
Scytonema hofmanni and Fischerella muscicola 
members of Scytonematace^ and Stigonematacea} 
respectively have the capacity to fix elementary 
nitrogen and that nitrogen fixation in unialgal 
cultures, i.e., algal cultures in normal association 
with bacteria, is gr-eater than that in bacteria- 
free cultures. In r'ecent years such cases have 
also been reported by Bunt (1961) and Bjalfve 
(1962) . It is difficult to say at this stage whether 
the increase is due to the fixation of nitrogen 
by the bacteria also or it is the association of 
bacteria which somehow promotes the nitrogen 
|i?i:ing capacity of the blue-freen alfse. 


0-3195 0-4080 0-7275 3-S9 

0-5461 0-3732 0-9193 

0-0630 0-4232 0-4S62 1-95 

0-1810 0-4000 0-5810 
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MODES OF FORMATION OF DIPLOID 
MEGAGAMETES IN SA.CCHARUM 

Nakayam'aswamyi was the first to report on the 
inode or dipioidisation of megagametophytes in 
SaccJi.aTHin. According to him in the variety 
Vellai fLision of the nuclei of the third megaspore 
cell and the clialazal cell takes place resulting 
ill llu‘ loL'ination of diploid gametes. Bremer-ai 
loll IVoin extensive study of the megasporo- 
genesis of hybrids raised in Java, that, though 
nuclear fusion may not be excluded “to ascribe 
the origin of so many seedlings with increased 
elironiosomc number to nuclear fusion, a pheno- 
nu'iion, tiiat was lacking or at the most extremely 
siioradical, should be absurd’’. According to him 
endodupllcation in the chalazal cells of the 
tt'trad results in the formation of 2 ti gametes 
anti ‘dt seems rather improbable that the chro-* 
mosome doubling in the female generative cell, 
a piienomcnon especially known to occur in 
great quantities in sugarcane, should happen in 
ivvo totally different ways”. Sam Price-^ felt 
ilial “tile x'oality of post-meiotic endomitosis still 
eulls for independent confirmation”. 

investigations on the megasporogenesis of tv/o 
complex hybrid varieties raised at this Institute, 
Go. 421 and Co. 603, have revealed certain 
interesting points in this connection which are 
presented below : 

in Co. 421, a dyad of megaspores is produced 
after the iirst meiotic division. The micropylar 
dyad completes the second meiotic division and 
the' resulting spores degenerate while the 
chalazal dyad nucleus completes the second 
meiotic division producing two megaspores both 
of which develop further (Fig. 1). Cell walls 
separating these two haploid megaspore nuclei 
ar-e rarely formed and when so are disorganised 
rapidly. The spore nuclei migrate either to the 
centre of the cell (Fig. 3) or towards the chalazal 
end of the topmost cell where they remain close 
to each other. Later the fusion of these two 
haploid nuclei results in a diploid fusion nucleus 
(Figs. 4 and 5). This fusion nucleus has one 
or more nucleoli. This is tbe situation in 100% 
of the cases. 

In the clone Co. 603, a, linear tetrad of mega- 
spores is formed after the completion of meiosis 
(Fig. 2). The three outermost megaspores 
degenerate while the chalazal one develops 
after a short interphase. It bas not been possible 
to count the chromosomes of the megagameto- 
phyte mother cell. However, since the chalazal 
megaspore is haploid, the diploidisation of the 
megagametophyte is inferred to be brought out 


by endoduplication of the chromosomes. This 
is the position in all the cases. 



^FIGS. 1-2. Fig. 1. L.s. through the ovule d Co 4!:1. 
Binucleate chalazal megaspore and two degenerating spore?. 
Fig. 2. L.s. through the ovule of Co. G03. linear 
tetrad of megaspores out cf which the chalazal one is the 
functional and the three micropylar spores are degenerating. 

16 J* 


Figs. 3-5. L.s through the ovule of Co. -121 showing 
the developmental sequences in the formation of diploid 
megagametophyte mother coU. Fig, 3. Binucleate chalazal 
megaspore and two degenerating spores. Fig. 4. Fusion 
of the two megaspore nuclei and the degeneration of the 
two chalazal megaspores. Fig. 5. Fusion nucleus (Di- 
ploid megaspore). 

The above observations indicate that diploidi- 
sation of the megagametophyde in Saccharuin 
may be either due to fusion of the nuclei of the 
innermost haploid megaspores or through endo- 
duplication of the chromosomes of the chalazal 
megaspore. How far this is a varietal character 
and genotypically controlled is under investi- 
gation. 
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Thanks are due to the Director of the Institute 
for suggesting this work and to Shri M. R. 
Venkatraman for supply of material. 

Sugarcane Breeding Inst., M. P. Alexander. 
Coimbatore- 7, June 2Q, 1964. 


1. Narayanaswamv, S., Joitr. A^ric. *5*67., 1940, 

10, 534. 

2. Bremer, G., Proc, VIII hit, Congr, Genetic Siippl. 

He7'cdi:as^ 3 949, p. 541. 

3. — , Bihliogra-phia Gi^ietica^ 1959, 18, 1. 

4. Sam Price, Boi. Gaz., 1961, 122 (4), 298. 


STAVRONEMA INDICUM SP. NOV. 
FROM INDIA 

Among the mycological collections recently 
made by the writer was an interesting 
Sphaeropsideaceous fungus obtained on dead 
wood of Lawsonia ailha L., a common hedge plant 


Sydow and Butler (1916) to the genus Staiiro- 
nema Syd. and Butl. Since then, three species 
have been described in this genus, all on Mono- 
cots, two of which have been reported, from 
Graminaceous hosts, viz., S. sacctiari Syd. and 
Butl. and Stauronema cruciferum ( (Ellis) Syd. 
and Butl., the former from India. Recently 
Roy and Dwivedi (1962) obtained an undeter- 
mined species of this fungus on Vetivera ziza- 
nioides Nash, a grass host. Veeraraghavan et al. 
(1963) have reported S. sacchari on Oryza 
sativum L. from South India. The collection 
made by the writer on Lawsonia alba L. was 
thus of special interest. This is the first report 
of the occurrence of this fungus genus on a 
Dicot. A critical comparative study was, there- 
fore, undertaken between the writer's collection 
and the other known species of Stauronema 
with the results given in Table I. 


Table I 


Species 

Host 

Pycnidial setae 

Pycnidiospores 

Conidial appendages 

Authority 

S. crucifer lint (Ellis) 

Grass host 

75-85 n 

7«5-8*5x3-4 fx 

Sydow and Butler 

Syd. and Butl. 





(1916) 

platense (Speg. ) 

Sdopms sp. 

60-100 X 6-8 y. 

15x4-5 fx 

15 X 1 yU 

do. 

Syd. and Butl. 






.5*. sacchari Butl. 

Saccharum affici- 

70-135x6-9 fx 

10-12x3 fx 

10-12x1 iU 

Butler (1916) 


naricm L. 





S. species 

Lawsonia alba L. 

50-500 X 2-4 fi 

10-5-21 X 4- 5-5 ■ 0 M 17-25 x 1 • 5-2 -4 

Kalani 


from the campus of Agriculture College, Poona. 
The fungus produced numerous superficial black 
pycnidia, characteristically cupulate and setose 
provided with numerous black stiff setae all 
over the body with appendaged star-shaped 
pycnidiospores, characteristic of the form-genus 
Stauronema Syd. and Butl. 



FIG. 1. Siauroimna indictim sp. nov. Kalani. A, Pycni- 
dium, X 3 00; B, Conidiophores and conidia, x 440; C, 
Pyciiidial set^, x 264; D, Pycnidiospores, X 440. 

Pycnidial fungus originally considered as a 
sub-genus of Dinemasporium was transferred by 


A careful perusal of the tabular statement 
would show that the writer's collection is 
significantly distinct from all the known species 
in respect of all the characters possessing much 
longer and thinner pycnidial setae, bigger pycni- 
diospores and much longer conidial appendages 
besides being collected on a Dicot host. 

The fungus, therefore, is offered as a new 
species ol Stauronema with Latin diagnosis. 

Stauronema indicum Sp. Nov. Kalani 

Pycnidia super ficialia, amphigena, dispersa, 
interdum aggregata, rotunda setosa, dis- 
coidea vel applanata, fusee brunnea vel nigra 
0*24-2 *8 mm. Steae rectae vel paulum curvatae, 
rigidae, non-numquam basi bulbosa irnatae, e 
fusee brunneis nigrae ad basin, hyalinae vel 
pallide brunneae at apicem, non-numquam 2-3 
septatae, vulgo non septatae, parietibus duplici- 
bus, leves, 50-500 fi. Conidiophora simplicia, 
hyalina disposta per totos cavitatis parietes, 
21-42 X 1* 5-2*1 At. Conidia hyalina, lunata vel 
oblonga, 10*5 to 21 X 4*5-5^ recta vel curvata, 
vulgo appendicibus quaternis raro ternis ornata, 
appendicibus una ad utrumque apicem, et ana 
ad utrumque latus conidii ad medium, 17—25 X 
l*5-2*4Ai. In culmis emortuis Lawsonioa albce L. 
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leg. dna. I. K. Kalani mense octobri anni 1963, 
ad Poona, M.A.C.S. No. 175 (Type). 

This is the second species of this rare genus 
reported from India and the first known species 
on Dicot host. 

Grateful thanks aie due to Prof. M. N. Kamat 
for his guidance, to Dr. S. Santapau for Latin 
rendering, to the Director, M.A.C.S., for facilities, 
and to the C.S.I.R. for the award of a fellow- 
ship. 

M.A.C.S. Laboratories, Miss I. K. Kalani. 
Poona-4, May 7, 1964. 


1. Butler, E, J. and Bisby, G. R., ScL Mono. Agri. 

Mcs. India^ 1931. 

2. Roy , R. Y. and Dwivedi, R. S., Ciirr. Set., 1962, 31 , 

118. 

3. Sydow, P. and Butler, E. J., An.n. Myco. Berl., 1916, 

14 , 217. 

4. Veeraraghavan, J. and Padmanabha, Si.Y., J. Indian 

hot. Soc., 1963, 13 (3), 36. 


APPLICATION OF ANDERSON’S 

POLYGRAPH ANALYSIS IN GRAPES 

Techniques are now available for drawnng 
inferences concerning phylogenetic trends from 
an analysis of the phenotypic traits. One such 
method is the presentation of morphological data 
in the form of a pictorialised scatter diagram 
standardised by Anderson. i This method in- 
volves the pictorial depiction of character 
associations and the quantitative scatter for dif- 
ferent traits. It provides a simple but reliable 
way of studying the extent of introgression of 
genes from one species to another and the value 
of such a tool has been elegantly demonstrated 
in many plant genei'a (see Stebbins^) . No 
attempt seems to have been so far made in 
grapes to assess the utility of this method. The 
origin of many of our cultivated grape varieties 
is unknown and suggestions made by different 
worker's in the field are largely speculative. 
Most of the grape taxonomists have focussed 
their attention mainly on the morphological 
description of the cultivated varieties. A study 
was hence taken up on 58 varieties of grapes 
grown at the Division of Horticulture, Indian 
Agricultural Research Institute, New Delhi, using 
the pictorialised scatter diagram method. Cyto- 
logical studies were also made in some of these 
varieties since such studies in conjunction with 
morphological data would provide much insight 
into the nature of origin and differentiation of 
grape varieties. 

A study of the morphological diversity in 
these varieties revealed that the variations could 
be critically estimated by the following seven 


characters : (i) stamen length, (ii) panicle 

length, (Hi) peeling of bark (easy, moderate, 
not peelable) , (iv) tomentum on leaves (absent, 
sparse, dense), (v) number of leaf lobes (three, 
five, three and five), (vi) adherence of skin to 
pulp (adhering, slip-skin) and (vii) time of 
fruit-ripening (early, mid-season, late) . Of 
these characters, the first two were chosen for 
X and Y axis of the scatter diagram and the 
rest of the characters were represented by draw- 
ing rays of different length at different positions 
as suggested by Anderson.^ The scatter dia- 
gram prepared thus (Fig. 1) showed a clumping 


651 


6 


CT) 




morphological variation IM GRAPE VARIETIES 

4 







'€> 


4 




>0 


A 


4 



STAMEN length IN MM 


Key noi easily (jeeCabLe, C> moderately peelable, 6 easily pcclaLle), 

Tomfiniutn (O absent, (5 Sparse, 6 dense^Uaf Cohes COfive,^ikree and 
ihreD -Adhetrence of Shin to palp (O adhering^ O' Slip- Shin), 
Fruit rineninQ (O early, O mid season, VO lata). Pollen fertiliiy 
C O Low, O mediuiH • O High ) 

A y. viniferg B-V. Cabrusca C and D- Hybrids 


Fig. 1 


of varieties into four groups, two of which 
occupied the extreme positions (one on either 
side) of the diagram and the rest of the two 
occupying middle positions. Of the first twO' 
groups, one showed predominantly the characters 
of Vitis labrusca and the other of V. vinifera. 
The other two groups showed various reassort- 
ment of the characters of these two groups 
(species) which along with the relative 
positions they occupied in the diagram suggested 
that varieties of these groups are of hybrid 
origin. These groups also included some of the 
varieties whkh are known to be hybrids involv- 
ing lahrusca-vinifera parentage. 
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A meiotic study was undertaken in some 
varieties of each of these groups. While meiosis 
was mostly normal in the varieties of the hrst 
two groups, abnormalities were observed during 
all stages of meiosis in the other two. Varying 
numbers of univalents were recorded at 
diakinesis and metaphase I. Anaphase I and II 
stages were marked by the presence of laggards 
(Fig. 2). At the sporad stages, the presence of 
one or more micro-nuclei was also observed 
(Fig. 3) which accounts for the high pollen 
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Figs. 2- 3. Meiotic abnormalities in the hybrid groups. 
Fig. 2, Anaphase I showing laggards. Fig. 3. One 
micronucleus. 

sterility observed in these varieties. Thus, 
cytological studies indicated that while meiosis 
was generally regular in the varieties belonging 
to one or the other species several irregularities 
and consequently varying degrees of pollen 
sterility occur in those which are of hybrid 
origin. The meiotic behaviour is in conformity 
with the position revealed by the scatter diagram 
and this method of character analysis can hence 
be exploited with profit to trace the ancestry 
of grape varieties of unknown origin. 

We are indebted to Dr. S. K. Mukherjee, Head 
of the Division of Horticulture and Dr. M. S. 


Swaminathan, Head of the Division of Botany, 
for their keen interest in this study. The senior 
author is thankful to the Council of Scientific 
and Industrial Research for the award of a 
fellowship. 

Division of Horticulture, C. P. A. Iyer. 
Indian Agricultural G. S. Randhawa. 

Research Institute, 

New Delhi, July 27, 1964. 


1. Anderson, E., Intro grcst-irc llyht'jdizaiion^ John 

Wiley and Sons, Mew York, 1949. 

2. Stebbins, G. L., Variation ciitd hvolntion tn 

Plants^ Columbia University Press, New York 
1950. 


CERCOSPORA LONGISSIMA CUGINI 
EX TRAVERSO ON LETTUCE-A NEW 
RECORD FOR INDIA 

During January, 1964, a severe leaf-spotting of 
lettuce {Lactuca sativa L.) was observed at the 
Government Vegetable Research Farm, Kalyan- 
pur (Kanpur) . The disease was characterised 
by minute water-soaked specks, gradually 
enlarging into sub-circular- to angular, amphi- 
genous leaf-spots, 1-6-5 mm. in diameter but 
often coalescing to form bigger blotches up to 
27 -5 mm. in diameter. The pin-head points 
were tawmy-olive in colour but well-developed 
spots had a mumrriy-brown border with smoky- 
grey to pale-pinkish-buff centre. The fruiting 
was amphigenous. ^ 



Fig. 1. A. stroma; B. conidiopbore ; C. geniculation; 
D. conidia. 

Morphology of the Fungus . — Stroma globular 
to somewhat irregular, antimony-yellow to 
ochraceous-tawny in colour, 22*66-60-45 m in 
diameter, compact ; conidiophores in fascicles of 
6-30 or more, indistinctly 0-2 septate, abruptly 
0-2 geniculate, somewhat attenuated above each 


Letters to the Editor 


625 


No> 20 1 

Oct, 20, 1964 J 

geniculation, tip sub-truncate, straight to mildly 
curved, uniformly ochraceous-buff in colour with 
warm-buff contents, 17 -27-108 -5 X 3*23~5*39u; 
conidia hyaline, usually acicular or obclavate, 
indistinctly multiseptate, straight to curved, tip 
round to sub-acute, base truncate to sub-trun- 
cate, 13-11-194*31 X 3 •22-4* 31 At in size. 

In its diagnostic features, this fungus resem- 
bles Chupp’si description of the Italian collec- 
tion of Cercospora longissima which differs from 
our collection in having a larger stroma and 
conidiophores spread over both sides of leaves. 
In the Italian collection the conidiophores were 
mostly epiphyllous. Munjal et al. reported 
C. longissma var. indica var. nov. on Lactuca sp, 
from Pus a (Bihar), with no geniculations on 
conidiophores and conidia measuring 19-77 X 
5-8 /A. Our fungus markedly differs from it in 
having dense, larger and globose stroma, up to 
2 geniculations on conidiophores, which are 
somewhat attenuated above each geniculation 
and very much larger conidia. C. longissima is 
reported from Italy, Puerto Rico, Philippines, 
Colombia, Formosa, Tanganyika Territory, 
Sudan, Zamorano, Jamaica, South Leone, Nyasa- 
land, Mauritius. So far as known this is the 
first record of this fungus in India. 

Thanks are due to Mr. F. C. Deighton of the 
Commonwealth Mycological Institute, Kew, 
Surrey, England, for confirming the identifica- 
tion (IMI Accession No. 104804). 

Section of the Plant R. S. Mathur. 

Pathologist to Government, D. V. Singh. 
Uttar Pradesh, S. N. Prasad. 

Kanpur, May 7, 1964. 


1, Chupp, C., A Mo'itogynph of the Genus Ccrcospora, 

Ithaca, New York, 1953. 

2. Munjal, R. L., Lall, G. s.nd Chona, B.L., ‘*Some 

Cercospcra specie.s from India,” Indian 
Phytopaih., 1961, 14 (2), 179. 


A NEW HOST OF CERCOSPORA SP.- 
BURSERA DELPECHIANA POISSON 

Bursera, a native of Mexico, was introduced 
over thirty years back into India where, after 
trials in several parts of the country, it was 
successfully established in the Mysore State and 
is presently cultivated over fairly extensive 
areas. Bursera is the source of Linaloe oil 
which is distilled from the husk of the berries. 

Bursera is under cultivation in the CIMPO 
Experimental Farm near* Devanahalli. When the 
plants ai'e a year old, yellow areas in the apical 


region of the leaf appear. These areas gradually 
enlarge irregularly and cover almost half of the 
leaf -blade. The infected areas turn dark brown 
in colour' and the disease spreads rapidly in 
moist weather though little damage is caused 
to the host. The spots, however, are not vein- 
limited. 

The mycelium is endophytic and the conidio- 
phores emerge in groups through the stomata 
on both sides of the leaf. There is a large 
number on the lower surface. The conidiophores 
are mostly unbranched, light brown in colour 
and conical at the tip. The conidia are hyaline 
to pale brown and long with 2-3 cross-walls. 

In structural details the species under report 
bears resemblance to Cercospora ocimicola 
Petrak et Ciferrl but differs in the length of 
the conidia, septate nature and the truncated 
appearance of the conidia tip. The form under 
report is a new species and Bursera is an yet 
unreported host. Specimens have been sent to 
the Commonwealth Mycological Institute, Kew, 
for identification (IMI-106602) . 

Grateful thanks are due to Dr. M. N. Rama- 
swamy for his encouragement and guidance. 

Central Indian Medicinal Mohamed Sarwar. 

Plants Organisation, 

Bangalore, June 5, 1964. 


SOME NEW STORAGE DISEASES OF 
FRUITS AND VEGETABLES 

Due to great loss inflicted by fungi to the 
vegetable and fruit industry, the authors were 
prompted to undertake systematic work on the 
storage of fruits and vegetables. During six 
months from November 1963 to April 1964 a 
large number of such fungi were isolated. In 
the present paper only those diseases have 
been described which have, hitherto, not been 
reported from India. They have also not been 
incorporated in any of the published lists of 
Indian fungi.i"^''* The pathogenicity of the 
various organisms was tested. A few of them 
marked with ($) were not parasitic. 

A summarised account of the diseases included 
in this paper is given in Table I. Detailed 
investigation on some of the diseases will be 
published elsewhere. 

The authors are thankful to the University 
Grants Commission for awarding Junior 
Research Fellowship to one of them (A, V.)* 
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Table I 


No. Host Incitant Symptom 


1' Artoca7’p7ts hcteyophylhcs 
(Vern. Kathal} 

2 Aven‘hoa caramhola 

(Vern. Kamrakh) 

3 JSrnsska ohracea var. botritis 

(Vern. Phclgobbi) 

4 Brassica oleracea var. ^mtgiloides 

(Vern. Ganth-gobhi) 


5 Canavalia ensifor7ms (Vern. Bari Sem) 

6 Capszami frtit esc fits (Vern. Mirch) 

7 Citrus decumana (Vern. Chakotra) 


8 Citrus viedica (Vern. Neeinbu) 


9 Dattciis carat a (Vern. Gazar) 

10 Bioscarea alata (Vern. Ratalu) 

11 Dolichos labial (Vern. Sein) 


1 2 Abel mosch its esculentus (V em. Bhindi) 


13 Ipomcca batatas (Vern. Shakarkand) 

14 LagenardaleticanihaiyeTn.Yjea:^^ .. 


15 Luff a cylind?ira 

16 Lycopersicon esc ideniiim (Vem. 

Tamatar) 


]7 Mo77tordica charaiiiia (Vem. Karel a) 
18 Pfiytla }it Jilts emhlica iy err\. Amla) 


19 Pi sum ar^tense (Vern. Desi Matar) 


Aiicrnaria tenuis Nees 
do. 

^ Bctryodiplodia theobromie Pat. 

Fit sari um sp. 

ColletotricJium sp. 

Alternaria circinans (Berk, and 
Curt.) Bolle 
Fusarinui sp. 

Alternaria tenuis Nees 
XMelanospora damnosa (Sacc.) land. 
Pel mint Jigs Pori um sp. 

PJwina sp. 

Curvularia luvata (Wakker) 

Boedj. 

XCladosporium Jierhorum (Pers.) 
Link 

PJioniei sp. 

Fusarium sp. 

Botrycdiplsdi.i tJieobromee Pat. 
Fusarium sp. 

Alternaria tennis Nees 

Curvularia trifolii (Kauffin) Boed. 
Ni^rospora sphcerica (Sacc.) Mason 
Phoma sp. 

XClueiomium globes um Kunze and 
Schm. 

XCladosporium Jierharuvi ("ers.) 
Link 

Ffel mi utJiospori iim nodulosum 
(Berkeley and Curtis) Sacc. 

%€ ladosporium sp. 

Futarium sp. 

Botrydiplodia tJieobromtz Pat. 
Fusarium semitcctum Berk, et Rav. 
PJioma sp. 

Alternaria circinans (Berk and 
Curt.) Rolle 
X Cumoularia sp. 

Alternaria tenuis Nees 
Pestalotia sp, 

PJioma sp. 

XTrichotJiecium roseum Link ex Fr. 

'^Alternaria tenuis Nees 
X ilf danospora da mnosa ( S acc . ) 
Lind. 

Peyrohellcea nainieusis Tan. et Bil. 

t Septocylindri um s p. 

Fusarium sp. 

Cytospora sp. 

XCladosporium herharum (Pers.) 
Link 

Curvularia Innata (Wakker) Boedj 
ColletotricJi um gloeosporioides 
Penzig 

Gloeotporium sp. 

Alternatia tenuis Nees 


Black spots on fruiis 
Large hair brown spots on fruits 
do. 

Rotting of th(! llowfu's dovdo[)iny 
vinac'eous Iniff sbadt! 

Dark olive gray spots on tuberous stem 

tU). 

Rotting of fruits. 

Oval spots of (lark grayi.sb olivo 
colour on fruits 
Iron gray spots on fruits 
T..arge spots of cinnamon drab colour 
on fruits 

do. 

Large irregular s[)ots of * U.*(“p 1 )r( avnisU 
dial) colour on fruits 

do. 

Rotting of roots 
do. 
do. 

Large spots of do<ip qiiaker dnibcobmr 
on fruits 

Irregular spots of iron gray colour on 
f. ’ll its 

Rotting of fruits from sides 
Small black spots on fruits 
Deep l)rc>wnish drab spots on fruit.-^ 
do. 

Rotting of fiuits 

Black spots and rotting of fruits 

Purple drab oval spots nu frijits 
Brown spots and hard iuKnrnd tis •. »* 
of sepia colour of roots 
Rotting of fruits 
Stem end rot 

do. 

Mars lire wn irrogular spots <>u ^ruit.^ 
Rotting of fruits 

do. 

Fruits showing small olrcubir spots 
with iron gray (uitlinos 
Elongated spots with olive grnv out- 
lines on fruits 

Black spots with zonatirus on fruits 
Iron gray spots on fruits 

Crackings on fruits in tho fornt r.f 
semicircular rings near tin* calyx 
Deep mouse gray spots on fnuts 
Rotting of fruits 

Small spots of ocher red colour on 
fruits 

do. 

Big spots with dusky drab outlines 
Rotting of fruits 

do. 

Irregular spots of blackish- Irrown 

colour 
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Table I (Contd.) 


No. 


Host 


Incitant 


Symptom 


20 Pyrus nialus 

21 Pap ham IS sairaits (Vein Muli) 

22 wVw/.f (Vein. R?ispberry) 

23 Solamun indonQata (Vern. Baigan} 

24 (Vern. AIu) 

25 T 7 ‘ichosavthcs dioica ( V ern. Palwal ) 

26 ZizyNins jujiiha (Vern. Ber) 


Alternarla icmds Nees 
Photna sp. 

Epicoccmu iiignifji Link 
XNis^i'ospom oryz:ci (Berk, and Br.) 
Fetch 

Fasai'itmi sp. 

Pestalytia sp. 

Alt e maria tenia s Nees 

Epicoccitm nigrum Link 

Gloeosporimn sp. 

Phoma sp. 

do. 

'^F'marium sp. 

XNigrospora oryzce (Berk, and Br.) 
Fetch 

FiisaHwn sp. 

Alternay-ia circinmts (Berk, and 
Curt.) Bolle 
Phoma sp. 

Curvidaria Innata (Wakker) Boedj 


Large circular black spots on fruits 

Rotting of fruits 

Small iron gray spots on fruits 
do. 

Small dark olive gray spots on roots 

Large brownish drab spots on roots 

Large circular blackish plumbeous 
spots on fruits 

Large spots \\ith aniline black outlines 
on fruits 

Small black spots on fruits 

Small irregular spots with dark gray 
outlines 

Large oval spots of dusky brown 
colour /on fruits 

Rotting of fruits 
do. 

Cracking of fruits with blackish-green 
gray outlines 

Oval spots of fucous black shade on 
fruits 

do. 

Itregular spots wdth bene brown out- 
lines on fruits 

Irregular hair brown spots on fruits 


X-Cladosporinm herbarum (Pers.) 
Linlc 


The diseases caused by the incitants marked ^ Itave recently been recorded by Srivastava et alp The genus 
marked (t) is reported for the first time from India. 


R . N. Tandon. 

Botany Department, Anupam Varma. 

University of Allahabad (India), 

June 23, 1964. 
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5. Tandon, R. N. and Chandra, S., “ Supplement to 
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Post-Harvest Disea.^es of Some Prints and Vegetables 
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ON THE OCCURRENCE OF 
RECURRENT BUNDLES IN THE 
FLORAL CUP OF ESCHSCHO LTZIA 
CALIFORNICA BENTH. 

The earlier works of Van Tieghem (1875) and 
Dickson (1935) on the floral anatomy of Esch- 
scholtzia do not refer to the presence of recur- 
rent bundles in its floral cup. In this note, this 
feature is recorded in the floral cup of Esch- 
SQhQltzid ccbliforniea, 


The flowers are solitary terminal and axillary. 
They are perigynous and the floral cup consists 
of a lower vase-like portion which merges below 
indistinguishably into the pedicel and an upper 
circular platform, the calyculus or torus placed 
more or less at right angles to the lower vase- 
like portion. 

The pedicel contains a ring of about 20 con- 
joint-collateral vascular bundles which enter 
into the floral cup. From this, the conjoint 
vascular traces of the calyculus-calyx are given 
off in the lower region of the floral cup. The 
bundles in the floral cup then ascend a little 
upward, give off the conjoint vascular supply 
of the petals and the stamens, then sharply 
bend inward, descend down, obviously, with 
inverse orientation to the base of the floral cup 
where they turn inward and upward, once more 
resuming the normal orientation and become 
completely utilised in the formation of the 
vascular supply of the gynaeceum (Fig. 1). 
Therefore, a transection of the flower of 
Eschscholtzia californica in the lower region of 
the floral cup (Fig. 2) reveals the presence of 
4 concentric rings of vascular bundles. These, 
from the periphery towards the centre, are as 
follows: (1) a ring of small, normally oriented 
bundles (KC) in the outer region of the floral 
cup and representing the vascular supply of 
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the calyculus and the calyx ; (2) a ring of large, 
normally oriented bundles of the receptacular 
stele (RS) in the middle region of the floral 
cup ; (3) a ring of comparatively smaller, 

inversely oriented bundles, the recurrent bundles 
and which are also stelar in nature and (4) a 



Figs. I-2. Fig. l. Median longitudinal section of a 
flower bud showing the coursing of the vascular bundles 
in its various parts, hig. 2. Transverse section of a 
flower in the lower region of the floral cup [approximate 
level marked in Fig. 1) : D, dorsal bundle of carpal; KC, 
conjoint vascular bundle of calyculus-calyx ; RB, recurrent 
stelar bundle ; RS, receptacular stele •, SF, stamen fascicle 
trace ; SM, secondary marginal bundle of the carpel ; VV, 
compound marginal bundle of the carpel. 

ring of normally oriented carpellary bundles 
(D, SM, W) in the base of the ovary. More 
or less similar down-tuinings in the course of 
the receptacular bundles inside the floral cup 
are known in certain species of the families 
Rosaceae, Calycanthace^, Juglandaceae, Santa- 
lacese, Cactaceas and the Punicaceae and the 
literature on this feature has been reviewed 
by Tiagi (1963). 

Grateful thanks are due to Prof. S. B. Saksena 
for facilities. 

Department of Botany, Y. D. Tiagi. 

University of Saugar, Shashikala Kshetrapal. 
Saugor, May 20, 1964. 


1. Dickson, J., Jour. Linn. Soc. BoL, 1935, 50, 175, 

2. Tiagi, Y. D., Proc. Indian Acad. Sd., 1963, 58, 224. 

3. Van Tieghem, M. Ph. Alem. Acad. Inst. l>np^^ 

France, 1875, 21, 1. 


GLOMERELLA CINGULATA (STONEM.) 

SPAULD. AND SCHRENK (CONIDIAL) 
ON STEMS OF EUPHORBIA L ACTE A 
HAW.-A NEW RECORD FOR INDIA 

Euphorbia lactea is grown for its succulent and 
variegated stems by most cactus lovers in India. 
In September 1963 a severe anthracnose of this 
plant was observed at Kanpur, with the follow- 
ing symptoms and morphology of the fungus : 

Anthracnose lesions on stems long, running 
length-wise, light brownish-white with dark- 
bi'own to somewhat violet raised margin, lesions 
two to several cm. long and 0*5--l-8cm. wide, 
very often occupying the entire width of the 
triangular stem ; acervuli punctiform, sub- 
immersed, scattered, black ; conidiophoi’es short, 
often not visible ; conidia reniform, eguttulate, 
hyaline, one-celled, both ends round, ranging from 
10-8-17-2 X 3-2~4-3 At (average 13*4 X 3-9 At). 



Fig. 1. Conidia of Glomerclla cingulaia. 

This description agrees with Gloeosporium 
cerei Pass, on Cereus triangularis from Italy, 
listed by Saccardo.2 Arx^ included Gloeosporium 
cerei as a synonym of Glomerella cingulata 
(Stonem.) Spauld. and Schrenk (Conidial stage). 
The identity of the fungus was confirmed by 
Mr. B. C. Sutton of the Commonwealth. Myco- 
logical Institute, Kew, Surrey, England (I.M.I. 
104803). We are grateful for his help. 

Section of the Plant J. Swarup. 

Pathologist to Government, R. S. Mathur. 
Uttar Pradesh, 

Kanpur, May 8, 1964. 


1. Atx, j. a. von, Die Arten der Gattung, CoilcIettricAum 

Cda. Phytopath. Z., 1957, 29 (4), 413 flO figs). 

2. Saccardo, P. A., SylL funs., 1692, 10, 44.7* 
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Medicinal Chemistry (VoL 3-1) — Molecular 
Pharmacology — The Mode of Action of Bio- 
logically Active Compounds. Edited by E. J. 
Aliens. (Academic Press, 111, Fifth Avenue, 
New York-3), 1964. Pp, xviii -f 503. Price 
$ 17.00. 

The contributoi’s to the volume under review, 
viz., E. J. Ariens, G. A. J. van Os, J. M. van 
Rossum and A. M. Simonis, are all members of 
the staff of the University of Nijmegen in the 
Netherlands in its Departments of Pharmacology 
and Biochemistry respectively. They consider 
the mode of action of bioactive compounds on 
a molecular level. The book is divided into 
three sections. The first section deals with the 
various aspects of drug distribution and meta- 
bolism; the second section deals with the drug- 
receptor inter'action and the third section deals 
with the relation of stimulus to effect. Espe- 
cially emphasized is the presentation of the 
various principles and theories applied in the 
study of bioactive compounds ; extensive 
reference is made to the data in literature 
suitable to supply examples of the various 
principles. 

The following significant remarks may be 
quoted from the foreword to the volume by 
Professor J. H. Gaddum of the Cambridge Uni- 
versity : ‘"This book is important, not because 
it tells us how to interpret our results, but 
because it makes us think about general prin- 
ciples and provokes argument. It is an impor- 
tant contribution to theoretical pharmacology 
and provides us all with much food for thought. 
It contains a most valuable review of the 
processes which contr’ol the uptake of drugs, 
their diffusion through tissues, their metabolism 
and excretion. It gives many examples of the 
successful application of mathematics, physics, 
chemistry, and biolpgy to pharmacological 
problems’". 0. V. R. 


The Development of Weak Interaction Theory 
(International Science Review Series, Vol. 5). 
Edited by P. K. Kabir. (Gordon and Breach, 
Science Publishers, 150, Fifth Avenue, New 
York-11, N.Y.), 1964. Pp. 286. Price $4.95. 
Almost the entire subject of weak interaction 
theory is based on the monumental work by 
Fermi. Not only was it one of the first appli- 
cations of quantum field theory to actual mate- 


rial particles, it was also the direct inspiration 
for the theory of Yukawa, another of the 
classics of modern theoretical physics. The last 
five years have seen a great revival of interest 
in weak interaction phenomena, not only because 
of the sensational experimental discoveries 
during this period but also because of the 
growing realization that the interactions 
responsible for various decay processes offer a 
fascinating subject of study, both for their own 
sake and also as an instrument to probe the 
structure of strong interactions. The collection 
of papers reprinted in this volume is a record 
of progress in our theoretical understanding of 
this subject, which is yet far from complete. 
Quite naturally, the first of the reprints is the 
classical paper of Fermi entitled “Attempt at 
a Theory of /->-rays” w^as published in the year 
1934 in which the existence of the neutrino is 
assumed and the emission of electrons and 
neutrinos from a nucleus during /5-disintegration 
is treated by a procedure similar to that followed 
in the radiation theory to describe the emission 
of a light quantum from an excited atom. Fermi 
derived the formulas for the lifetime and for 
the shape of the emitted continuous spectrum 
of /(5-rays. The development of experimental 
techniques which occurred during the last two 
decades have resulted in a confirmation of 
Fermi’s predictions regarding the shapes of 
//5-spectra. The collection of reprints naturally 
includes numerous other papers which have 
Influenced current progress. We may notice, in 
particular, the reprint of the paper by T. D. Lee 
and C. N. Yang on Parity Non-conservation and 
a Two-Component Theory of the Neutrino pub- 
lished in 1957. C. V. R. 


Theory of Superconductivity (Volume 17 of 
Pure and Applied Physics). By John M. Blatt. 
(Academic Press, Inc., Ill, Fifth Avenue, New 
York-3), 1964. Pp. 486. Price $12.50. 

The book is intended to picture the present 
state of knowledge of the phenomenon of super- 
conductivity and to describe the attempts which 
have been made during the past decade to 
explain the same. The subject is treated in 
ten chapters, viz., (I) The Phenomenon of 
Superconductivity ; (II) The Bose-Einstein Gas 
Model; (III) The Quasi-Chemical Equilibrium 
Theory ; (IV) Self-consistent Treatment of the 


6.30 

Ground State ; (V) The BCS and Bogoliubov 
Theories, at Zero Temperature ; (VI) Excitation 
Spectrum and Thermodynamics. The Theory of 
Bogoliubov, Zubarev, and Tserkovnikov ; (VII) 
Thermodynamics in the Quasi-Chemical Equili- 
brium Theory; (VIII) The Meissner Effect; 
(IX) Persistent Currents ; (X) Further Prob- 
lems. Two appendices deal respectively vith 
(i) Some Concepts from Statistical Mechanics 
and (ii) Mathematical Formulation of the Quasi- 
Chemical Equilibrium Theory. The Bibliography 
and Author Index given at the end of the book 
are comprehensive and cover some fifty pages 
of the book. 


Relativity, Groups and Topology (Lectures 
delivered at Les Houches during the 1963 
Session of the Summer School of Theoretical 
Physics, University of Grenoble). Edited by 
C. DeWitt and B. S. DeWitt. (Gordon and 
Breach, Science Publishers, 150, Fifth Avenue, 
New York), 1964. Pp. xvi + 929. Price : paper, 
$ 9.50 ; cloth, $ 19.50. 

This volume consists of ten memoirs. The 
longest of them is the treatise by B. S. DeWitt 
on ‘Dynamical Theory of Groups and Fields' 
running to 233 pages. Next in order of length 
is the memoir by J. A. Wheeler entitled ‘Geo- 
metrodynamics and the Issue of the Final State' 
which covers 206 pages in the volume. J. L. 
Synge's ‘Introduction to General Relativity’ and 
F. Gursey's ‘Introduction to Group Theory’ which 
are the first and second articles in the book run 
to 87 and 74 pages respectively. These articles 
as well as A. Lichnerowicz’s memoir on ‘Propa- 
gateurs, Commutateur's et Anticommutateurs en 
Relativite Generale’ are basically mathematical 
in content and will appeal specially to theorists. 
R. H. Dicke’s article on ‘Experimental Relati- 
vity’ belongs to a different category. It sets 
out the facts of observation and the results of 
experimental investigation which are the basic 
foundations on which the theory of relativity 
rests. Twelve appendices to this article are use- 
ful reprints of earlier papers by Dicke and his 
collaboratoi's on this and allied fields. The sub- 
ject of ‘Gravitational Radiation’ is discussed in 
an article by R. K. Sachs from a theoretical 
standpoint, and from the experimental stand- 
point by. J. Webber in the article entitled ‘Gravi- 
tational Radiation Experiments’. Other shorter 
articles are by R. Penrose on ‘Conformal Treat- 
ment of Infinity’, and by C. W. Misner on 
‘Differential Geometry’. 


r Current 
L Science 

As Sachs remarks in the opening sentence of 
his memoir : “General Relativity is a legitimate, 
though minor, part of present fundamental 
physics ; it is interesting because it is the best 
available theory of gravity and also the best 
available theory of space-time structure ; it is 
minor because at present it has few interrela- 
tions with the ‘remainder of physics.’ ” It should 
not be assumed however' that these will be 
permanent features. Not inconceivably, a fresh 
revolution of thought may bring philosophical 
considerations of the kind which find place hi 
the present volume into more intimate relation- 
ship with the general trend of scientific advance. 
The publication of this volume is to be wel- 
comed, if only for the reason that it brings 
this possibility into clearer' relief. 

C. V. R- 


The Rotation of the Earth, a Geophysical 
Discussion. By W. H. Munk and G. J. F. 
Macdonald. (Cambridge University Press, 
London, N.W. 1), 1960. Pp. xix + 323. Price 
70 sh. 

This publication will prove useful to geo- 
physicists and others engaged in a close study 
of those branches of Earth sciences which have 
a bearing to the rotation of the Earth. The 
book gives an account of certain irregularities 
in the rotation of the Earth which ai'e not 
ordinarily included in gravitational theory. 
These are largely caused by events on, and in, 
the Earth. The contributions of Sir ITarold 
Jeffreys to this field are well known and the 
mathematical discussions presented in this mono - 
graph are largely based on them. 

These rotational irregularities manifest 
themselves as changes in the observed latitude 
and the length of day. Hence the international 
latitude service and the astronomers’ length of 
day measurements form the primary, sources of 
information in these studies. Records of ancient 
eclipses also furnish useful data. 

The following chapter headings will give an 
idea of the treatment of the subject by the 
authors : Precession, nutation and wobble ; 
Dynamics ; Deformation ; Love numbers and 
associated coefficients ; Solutions to the approxi- 
mate Liouville equation ; Observations of 
latitude ; Observations of the length of day ; 
Seasonal and other short-period variations ; 
Chandler wobble ; Historical variations ; Geo- 
logical variatioiis. 

A. S. G. 
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Enzymes in Blood Plasma. By Benno Hess. 

(Tran.slalcd from German by S. Henley). 

(Academic Press, New York-3) 1963 

Pp. xii h 167. Price $ 8.00. 

ICnzymes in Blood Plasma is an English trans- 
lation by K. S. Henley of the book written by 
Benno Hess in German. It is a concise treatise 
of biochemical and clinical aspects of plasma 
ciizynK-s. Of special interest, ar‘e the kinetics, 
(li.KuiUlativc aspects of separation and identifi- 
cration of plasma enzymes with respect to the 
ViiiluLis tissue disorders. Further, the origin and 
re locus c of lalasma enzymes are dealt with in 
Mrent detail. 

lu the chapter on “Pathology and Clinic^’, 
various aspects on prognosis and diagnosis of 
diseases of the heart, liver, pancreas, muscle, 
IjIoocL, kidney, etc., by studying the plasma 
eu/.ymes have been discussed. THe approach for 
the dillci'cntial diagnosis of a particular disease 
bus been described in sufficient detail. For 
t'xainple, the diagnosis of a specific heart dis- 
order, by studying plasma enzymes such as 
creatine kinase and the ratio of G-PT to GOT has 
LK‘en well brought out. Similarly the importance 
:)f electrophoresis in the separation and identifi- 
.-'ation of organ specific enzymes in the plasma 
'3a s been adequately stressed. 

The clinician and the clinical biochemist who 
use plasma enzymes as a tool £or an accurate 
diagnosis of various tissue disorders will find 
this volume a valuable addition to his library. 

P. S. Sarma. 


Chemical Plant Taxonomy. Edited by T. Swain. 

(Academic Press, London and New York), 

1 9(53. Pp. ix + 543. Price 110 sh. 

TTiis book is the first attempt to bring together 
l)lant taxonomy and plant chemistry. To the 
iKjtanist it is a good source of some basic infor- 
mation regarding the distribution of particular 
chemical constituents in certain taxa. The book 
is divided into 16 chapters of which the first 
two have been devoted to a general considera- 
ti<,)n of classical taxonomy and species concepts. 
The third chapter deals with the history of 
chemical taxonomy. The remarks by Professor 
H. Erdtman in the next chapter in regard to 
the authenticity of plant material and their 
nomenclature is particularly noteworthy ^for 
those interested in chemotaxonomic work. The 
rest of the book gives an account of the distri- 
bution of different chemical constituents in 
dosely related genera and species of plants aiiu 
cheir' value in plant classification. Emphasis is 
placed on the so-called secondary plant products 


in distinguishing one group of plants 
anolher by virtue of their oit-ncted resn'iered 
distribution in certain taxa. It 
clear^that the biosynthesis of these^'sJbstanc^ 
also involve enzyme svstems. a 
should indeed add much to phylcgenetia ir.icr- 
mation. In other words, the irnncrtance 
primary plant products like proteins, in chento- 
taxonomy, appears equally signincan:. However, 
the book should prove paniouiariy ustiui tb 
those interested in chemetaxonomv. 

T. S. Sadasivav. 

Advances in Child Development and Behavienr 

(Vol. 1). By L. P. Lipsitt and C. C. Spiker. 

(Academic Press, New York;, 1S63. Pp. xix - 

387. Price S 12.00. 

The book Advances in Cmld DevelOynien: uni 
Behaviour (Vol. 1) does no: deal* with any 
particular topic or theme but nresents revic'v 
articles from various investigators conducting, 
programmatic research on ceveiepments in 
child psychology and problems of current inte- 
rest 

Eleven specialists working in the Depariments 
of Psychology and Institute of Child Behaviour 
and Development from seven American Univer- 
sities have contributed to this volume. 

Among the topics which appear in this bcci: 
are : The responses of infants and children tu 
complex and novel stimulation, word asscola- 
tions and children’s verbal behaviour. Yethodc- 
logicai and functional analysis of child develcu- 
ment, Experiments in the discriminaticn learning 
of retardates, and theoretical aspects of experi- 
ments which define new paths cf experimental 
work. This book also describes new apparatus 
and techniques and provides other valuable 
information to investigators in the field, espe- 
cially to research workers, psychclegists and 
doctors. The book is highly technical and the 
presentation is by no means popular as to inte- 
rest the common reader or keen parents. 

Eb S. B. 


Lightweight Concrete. By A. Short and VT. 

Kunniburgh. (Asia Publishing House, Bombay 

1963. Pp. 368. Price Rs. 35-00. 

This is a well-umitten book on the subject 
of light-weight concrete which, of late, has 
become an important class of materials in build- 
ing constructiom 

The book consists of 24 chapters and 2 
appendices. A selected bibliography and con- 
version tables given at the end and to the use- 
fulness of the book. After a general introductory 
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treatment in the first chapter^ the chemical 
aspects of lightweight concrete are discussed 
in the second chapter. Four important classes 
of lightweight concrete are treated : (1) No- 
fines concrete, (2) Lightweight aggregate con- 
crete, (3) Structural lightweight aggregate con- 
crete and (4) Aerated concrete. Chapters 3 to- 
6 deal with mix design, curing, drying shrinkage 
and cracking and functional properties of light- 
weight concrete. Then the individual classes 
of concrete find detailed treatment. Chapter 7 
deals with no-fines concrete. In chapters 8 and 
9, lightweight aggregate and load-bearing light- 
weight aggregate concrete and reinforced light- 
weight aggregate constructions are fully 
described. Chapters 10 to 15 deal in detail with 
all aspects of structural lightweight aggregate 
concrete and this material is useful for structural 
engineers. Aerated concrete is discussed in five 
chapters. A small chapter is devoted to insu- 
lation-grade aggregate concrete. The last two 
chapters contain material on precast lightweight 
concrete products and lightweight concrete walls. 

One useful aspect of the book is that the 
matter covered is up-to-date and has been taken 
from the results of recent research studies in 
U.S.A., U.K. and the Continent. Each chapter 
contains a list of important references. 

This is a very useful book both for the student 
as a text and the engineer as an informative one. 

K. T, S. Iyengar. 


Quantum Field Theory and the Many-Body 
Problem. By T. B. Schultz. (Gordon and 
Bi’each, Science Publishers, New York and 
London) , 1964. Pp. viii + 150. Price : Cloth, 
$ 6,95. Paper, $ 3.95. 

The book under review provides an introduc- 
tion to the recent developments in the theory 
of the many-body problem, which depend 
heavily on the formalism of the quantum field 
theory, especially the Green’s function method. 
The first two chapters supply the requisite back- 
ground needed to understand the perturbation 
techniques and cover the second quantization 
formalism, the Heisenberg and the Schrodinger 
pictures. The third chapter gives a detailed 
exposition of the many-fermion system at abso- 
lute zero, starting from the definition of the 
Green’s function and ending with the most 
recent developments in the diagrammatic per- 
turbation techniques. This chapter will prove 
to be very valuable to a research worker in 
many-body theory as it contains a lucid and 
systematic account of the single and many- 
particle Green’s function, the series expansion 
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for the Green’s function, the diagrammatic ana- 
lysis of the iteration solution and the ground 
state energy of a free electron gas. The inter- 
action between the electronic motion and the 
lattice oscillations, which forms the basis of the 
theory of superconductivity, is dealt with in 
chapter four. The last chapter is a generalisa- 
tion of the Green’s function technique to cover 
fermion systems at finite temperatures, and 
contains a survey of the work by Matsubara, 
Martin and Schwinger and by others on the 
temperature-dependent Green’s functions. 

Several books have appeared in recent years 
on the many-body problem, but most of them 
are collections of reprints of the important 
developments in the field, and there is still a 
definite need for a text-book which will *'inti'o- 
duce’’ this fascinating branch of theoretical 
physics to either a non-specialist or a beginner. 
The present volume serves this purpose 
admirably and for this reason, it is recom- 
mended warmly to all physicists interested in 
mastering the Green’s function technique. 

K, S. ViSWANATHAN. 


Books Received 

From: (Academic Press, New York-10003): 

The Liver — Morphology^ Biochemistry, PhysiO’- 
logy (Vol. II). Edited by Ch. Rouiller, 1964. 
Pp. xiv + 674. Price $ 24.00. 

Radiation and Immune Mechanisms, By W. H. 
Taliaferro, L. C. Taliaferro and B. N. Jaroslow, 
1964. Pp. xvi+152. Price: Cloth, $5.95.; 
Paper, $ 3.45. 

Proceedings of the International School of 
Physics ‘‘Enrico Fermi’' Caurse 23 : Elemen- 
tary Particles, 1963. Pp. xi + 294. Price $ 10 00. 
Biochemical Disorders in Human Diseases. 
Edited by R. H. S. Thompson and E. J. King, 
1964. Pp. XX + 1066. Price $ 22.00. 

Foundations of General Topology. By W. J. 

Pervin, 1964. Pp. xi + 209. Price $ 7.95. 
Generalized Functions (Vol. 1) — Properties and 
Operations. By I. M. Gel’fand and G. E. 
Shilov, 1964. Pp, xviii +423. Price $ 12.00. 
Electronic Methods (Vol. 2) Edited by 
E. Bleuler and R. O. Haxby, 1964. Pp. xh + 
839. Price $24.00. 

Infra-Red Spectroscopy of High Polymers. By 
R. Zbinden, 1964. Pp. xii + 264. Price $9.50. 
Elements of Neumerical Analysis. By J. Singer, 
1964. Pp. X + 395. Price $ 8.75. 

The Lunar Surface Layer Materials and Charac- 
teristics. By J. W. Salisbury and P. E. Glasser, 
1964. Pp: xxvi+ 532. Price $12.00. 
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SCIENCE NOTES AND NEWS 


Award o£ Research Degrees 
And'hra University has awarded the Ph.D. 
Degree in Nuclear Physics to Sri. V. V. Ganga- 
dhara Sastry for his thesis entitled ''Studies on 
Radioactive Decay using Sum and Sumpeak 
Coincidence Scintillation Spectrometers”; D.Sc. 
Degree in Chemistry to Sri. C. Someswara Rao 
for his thesis entitled "Synthetic Investigations 
in Polycyclic Systems”; Ph.D. Degree in 
Chemistry to Sri. D. Nageswara Hao for his 
thesis entitled' "Chemistry of Euplorvia Species”, 
M.S. University of Baroda has awarded the 
Ph.D. Degree in Chemistry to Sri. J. M. Trivedi 
for his thesis entitled "Studies in Compounds 
Containing the Reactive Methyline Group and 
Organo-Axsenicals”. 

Effect of Nitrogen and Plant Population on 
Hybrid Maize Yield 

Messrs. K. K. Mandloi, S. K. Dubey and S. K. 
Nigam of Co-ordinated Maize Breeding Scheme, 
Chhindwara (M.P.) , write : 

An experiment was conducted at the Maize 
Research Station, Chhindwara (M.P,), from 
1961-62 to 1963-64 with a view to determine 
the effect of nitrogen and plant population on 
yield of maize. In this experiment plant popu- 
lations 35880, 43056 and 53820 plants/hect. 
and levels of nitrogen 67, 134 and 202 kg./hect. 
were tried with Deccan Hybrid and local variety. 

On the basis of three years data it was found 
that maximum yields are associated with highest 
plant population of 53820 plants/hect. in case 
of hybrid as well as the local. It is also inte- 
resting to report that application of 134 kg./hect. 
of nitrogen to hybrid maize gives maximum 
economic return of Rs. 1,259/hect. whereas the 
local variety gives maximum economic return 
of Rs, 846/hect. with only 67 kg./hect, of nitro- 
gen. In the case of local variety higher doses 
of N from 67 to 202 kg./hect. tend to reduce 
economic returns. 

Nomenclature of Multiple Enzyme Forms 

Dr. Edwin C. Webb, a member of the Sub- 
committee on Isoenzymes, set up by the Enzyme 
Commission, writes in Nature (August 22, 1964) 
on certain decisions reached by it and approved 
by the Standing Committee on Enzymes. We 
give below the relevant recommendations ; 


“When multiple forms of an enzyme are 
identified by electrophoretic separation, they 
should be given consecutive numbers, the form 
having the highest mobility towards the anode 
being numbered one.” 

"Multiple enzyme forms in a single species 
should be known as isoenzyme, although since 
either form (iso-enzyme or isozyme) is readily 
intelligible this recommendation is not to be 
interpreted as excluding the use of 'isozyme’ 
if any individual author prefers it.” — (Nature, 
1964, 203, 821.) 

Anomalous Bottom Water in the Red Sea 

Water below 1,000 m. in the Red Sea usually 
has a potential temperature between 21*5 and 
21*6'’ C. and a salinity close to 40-6 parts per 
thousand. But in a small basin around 21° 15' N., 
38° 05' K, three research vessels, during the 
IGY, have reported anomalously warm and salty 
water in the lowest 50 m. In this small basin, 
the depth of which is about 2,000 m., the 
potential temperature reached 25° C. and the 
salinity 44 

A few miles to the south there is a large 
basin, the depth of which approaches 2,400 m. 
According to a hydrographic survey of this 
basin made from R.R.S. Discovery on March 1, 
1964, the water below 1,500 m. contained the 
anomalous water much diluted with typical Red 
Sea deep water. The anomalous water is clearly 
not widely distributed, and its origin is not 
clear. A plausible explanation is that it forms 
in a very shallow land-locked basin and is trans- 
ferred across the sill by wind action, then to 
descend as a density current on the bottom. — 
(Nature, 1964, 203, 591.) 

Production of Coherent Beat-Frequency Light 

in Raman Maser Study 

Ruby maser sources have been employed to 
study non-linear optical phenomena, such as 
frequency doubling, mixing and rectification of 
light waves in dielectrics. The theor'etical expla- 
nation of the phenomena is essentially based on 
the induced polarization, involving quadratic 
terms, in the dielectric under the influence of the 
intense electric field of the irradiation. Thus, 
upon the projection of intense light at fre- 
quencies Wj and ^2 “through a piezoelectric 
crystal, it should be possible to sirnultaneously 
produce 2 second harmonic light, and (2^^^ ~ 
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beat-frequency light. Such an occurrence of a 
coherent beat-frequency signal about 10^ times 
greater in power than the incoherent output has 
been reported by using a ruby-benzene Kaman 
maser. 

The Q-switched ruby-benzene Raman maser 
used' in the experiment produced pulses about 
1 • 0 and 0 • 2 MW peak of ruby laser line w light 
(6940 A) and stimulated Raman scattering 
w — Aw (7454 A) with Aw corresponding to 992 cm."^ 
benzene shift. When the beam was focused 
into a cai'efully oriented crystal of ammonium 
dihydrogen phosphate (ADP), and the emergent 
light spectrometrically examined, light of wave- 
length 6496 A corresponding to the beat- 
frequency light [2w~(w_Aw)] was observed. 
At the ADP orientation for optimum conversion 
efficiency the power of this w Aw light was 
estimated at 10‘2 W, against the incoherent out- 
put of 10-10 W.— (J. App. Phys., 1964, 35, 2,239.) 

Radiation Scattered from the Plasma Produced 

by a Focused Laser Beam 

When the intense laser beam from a ruby 
laser is focused by a short lens, at the focal 
region gas breakdown takes place with a spark 
and production of ions and free electrons. In 
a communication to Physical Review Letters, 
S. A. Ramsden and W.‘ E. R. Davies of the 
National Research Council, Ottawa, report obser- 
vation of scattering of the laser beam itself by 
the plasma so formed at the focused spot. 

The beam from a Q-spoiled ruby laser was 
focused by a lens of 8 mm. focal length. At 
output powers of 5 MW and above, a spark was 
produced at the focal point in air, and radiation 
from the spark was observed in a direction at 
right angles to the beam by means of a spectro- 
graph equipped for both photographic and photo- 
electric recording. 

The scattered radiation appeared as a sharp 
line close to the laser wavelength, but shifted 
from it (almost always towards the shorter 
wavelengths) by up to 3 A. The observations 
are consistent with scattering by the free elec- 
trons in the focal plasma, under conditions such 
that the spectral distribution of the scattered 
radiation is governed by co-operative inter- 
actions between the ions and electrons. The 
shift in the wavelength observed is interpreted 
as a Doppler shift due to motion of the plasma 
during the initial phase of the spark. Such a 


r Current 
L Science 

motion is clearly seen on a streak photograph 
of the spark taken with an image -converter 
camera. (An image-converter camera provides 
time resolved spatial and intensity data for any 
luminous transient event.) The velocity of the 
plasma front computed as 10'^ cm./sec. is in 
good agreement with the observed shift of 3 A 
towards the blue.— ^ (Phys. Rev. Letters, August 
17, 1964.) 

New Type of Stellar Interferometer for 

Measurement of Angular Diameter of Stars 

A new type of stellar interferometer, based 
on the original design of Hanbury Brown and 
Twiss, recently completed at Narrabri Observa- 
tory, near Sydney, Australia, can measux'e angu- 
lar diameter of stars to an accuracy of 0*002 sec. 
of an arc, and gives promise of measurements 
to an accuracy of 0-001 sec. with further refine- 
ments. With the purely optical stellar interfero- 
meter at Mount Wilson Observatory, angular 
diameters of bigger stars could be measured to 
a considerable degree of accuracy. But the same 
technique could not be applied to smaller stars' 
because of lack of precision. 

In 1956, Prof. R. Hanbury Brown and Dr. R. Q. 
Twiss of Sydney University, designed a new 
type of interferometer in which the light signals 
received from a star by two mirrors (instead of 
interfering optically as is required in precision 
optical interferometers) were picked up by 
photomultipliers and correlated electronically. 
The difference in phase between certain signal 
characteristics received by the two mirrors 
depends on their distance apart and the angular 
size of the star. In the case of smaller stars 
the spacing of the mirrors has to be great, and' 
even with the originally constructed apparatus- 
the angular diameter of Sirius, one of the 
smallest stars, was measured as 0*0071 sec. of arc. 

The present improved design at Narrabri con- 
sists of two 22 ft. composite mirrors each made 
up of 250 separate hexagonal mirrors with 
spherical surface, run on trucks round a circu- 
lar railway track 618 ft. in diameter. The 
mirrors are made to focus a particular star by 
an automatic control system and the electrical 
signals are carried by cables to an electronic 
correlator in the centre of the truck. 

With the new instrument it will also be pos- 
sible to study the variation of brightness acros.s 
the star's disc . — (New Scientist, 1964, 21, 730.) 
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tHE NEW PHYSIOLOGY OF VISION 
Chapter IV. Corpuscles of Light and the Perception of Form 

Sir C. V. RAMAN 


observations described in the preceding 
chapter provide us with a fresh insight into 
the nature of vision. Our visual sensations are 

he resultant of an immense number of discrete 
processes, each of which is a chance event, viz.^ 
an individual corpuscle of light being taken up 
hy a receptor unit in the retina and transformed 
into an impulse which reaches the centres of 
Perception. The superposition of these unit 
processes in large numbers does not necessarily 
cesult in every trace of their discreteness being 
effaced. The fluctuations of luminosity seen by 
m observer on the surface of a uniformly 
lluminated screen viewed by him are evidence 
:o the contrary. As is to be expected, the 
character of the observed fluctuations is found 
-o depend on the strength of the illumination 
)f the screen, the distance from which it is 
dewed and on the spectral chai'acter of the 
llumination. 

In the present chapter, we shall concern our- 
elf with the part played by similar considera- 
ions in the normal functioning of our visual 
•rgans. The binocular! ty of vision not only 
enables us to perceive the form of the objects 
iround us but also to locate their relative posit- 
ions in three-dimensional space. We shall not 
Lcre enter into this more recondite subject and 
vili confine ourselves to the simpler aspects of 
Ision, viz,, the perception and recognition of 
he form and features of individual objects in 
wo -dimensional space. Even here, we shall, 
u the first instance, begin by considering cases 
►f a relatively simple type. 

Observations with Test-Charts . — ^Perhaps the 
nost frequent use of vision in daily life is the 
eading of, printed material of various sorts. 
Constant familiarity enables us instantly to 
ecognise the letters of the alphabet when 
)resented to us. It is, therefore, not surprising 
hat in ophthalmic practice, the material com- 
nonly made use for examining vision and 
)rescribing the corrective glasses needed in cases 
defective eye-sight consists of sets of letters 
printed in black on white card, thus providing 
he maximum of contrast between the object 
md the background against which it is viewed, 
n the well-known Snellen test-charts, there 
tre in all eleven rows of letters, the first con- 
isting of a single letter of large size, and the 
)thers following it containing letters of smaller 
izes and in greater numbers. The standard 
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charts are designed to be set at a distance of 
six metres between the chart and the observer, 
this being regarded as representative of distant 
vision. The sizes of the letters on the chart 
have been so adjusted that an observer with 
average normal vision can recognise and read 
the letters in the eighth line, but cannot proceed 
further. If he can read the lines beyond the 
eighth, his vision is ' better than the average 
normal. Ability to read the eleventh and last 
line on the chart indicates a visual acuity 
twice the normal average, but such cases are 
relatively rare. 

If an ophthalmic test- chart is to serve the 
purposes for which it is intended, it should be 
adequately illuminated, either artificially or by 
ordinary daylight. For an investigation of the 
relationship between visual acuity and the level 
of illumination, it is necessary to have an 
arrangement by which the strength of illumina- 
tion can be controlled and varied over a wide 
range. For this purpose, the author makes his 
observations in a darkened room into which 
skylight is admitted through a circular window 
set fairly high up and having a diameter of 25 
centimetres. This window is covered by a large 
and specially made iris-diaphragm, the diameter 
of the opening of which can' be varied from the 
full value of 25 centimetres down to 5 milli- 
metres as desired, thereby providing for a 
reduction of illumination by a ratio of 2500 : 1. 
The test-chart is set facing the window and at 
such a distance from the observer that the 
eighth line of letters can be comfortably read. 
As the illumination is diminished progressively, 
the observer maintaining his distance from the 
chart, successive rows of letters, one after 
another, become indistinct, then unreadable and 
finally unobservable. At the lowest level of 
illumination, even the first large letter on the 
chart can scarcely be seen. But if at any level 
of illumination, the observer, instead of remain- 
ing at the same position, approaches sufficiently 
near to the test-chart, the letters become clear 
again, in other words, the effect of diminished 
illumination can be set off by diminishing the 
distance of observation. 

The progressive fall in the acuity of vision 
with diminishing strength of illumination thus 
manifest is readily understood when it is realised 
that for perceiving an object clearly, it is 
necessary that the corpuscles of light reaching 
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the retina of the observer from all parts of the 
object ai'e sufficiently numerous to give rise to 
an integrated perception of its entire form. The 
feebler the illumination, the less likely it is that 
this requirement is satisfied. We would then be 
unable to perceive the whole object, but only 
see parts of it which vary from instant to instant. 
In other words, a fluctuating and broken-up 
picture of the object is presented to us instead 
of a clear and complete image of it. With any 
further reduction in the illumination, the visual 
image would cease to be recognisable and would 
ultimately tend to disappear. 

The foregoing is a statement of what is 
actually seen of the individual letters on the 
test-chart and correctly describes their appear- 
ance as the iris-diaphragm of the window is 
progressively closed down. Indeed, at the lowest 
levels of illumination, the phenomenon of an 
entire letter disappearing from sight and re- 
appearing immediately afterwards is often 
noticeable. We may here raise and answer the 
question why when the observer comes suffici- 
ently close to the chart, letters which were 
previously indistinct and even invisible come 
into view again. The answer is that the image 
of a letter on the retina is then much enlarged 
and at the same time, the number of light- 
corpuscles reaching the image is increased in 
the same proportion. In consequence, the 
fluctuations of the image would, relatively to 
its perceived size, be on a much smaller scale, 
and the resulting fragmentation of the image 
would not therefore prevent its form as a whole 
being perceived and recognised. 

The foregoing descilption and discussion 
refer to the case of a Snellen chart of the 
standard size held at a considerable distance 
from the observer. Essentially similar obser- 
vations can also be made with charts printed 
on a reduced scale so that the entire chart can 
be held at arm’s length. The disappearance of 
the lines on the chart one after another as the 
illumination is reduced is also noticed in this 
case. But it is not quite so easy using the 
smaller charts to observe and follow the frag- 
mentation of the images as the fluctuations 
which cause such fragmentation are on a much 
smaller scale. 

Ghservations with Monochromatic Light. — As 
in the studies described in the preceding chapter, 
the use of monochromatic illumination instead 
of ordinary daylight is strongly to be recom- 
mended for the study of visual acuity. Using 
such light, e.g.j the light of a sodium-vapour 
lamp, it is easy to recognise the relationship 
between the effects observed on a uniformly 
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illuminated screen and those exhibited I 
test-chart carrying printed letters. Putting 
two side by side so that they are equally ill 
nated, it becomes evident that the fluctua 
observed in both cases have a common c 
and are closely related to each other, 
moving areas of light and shade are of app 
mately the same size in both cases in any ] 
cular circumstances of observation. Ir 
earlier chapter, it was remarked that usin 
^ 4358 radiations of the mercury arc, the fir 
tions visible on a screen uniformly illumi 
with such light are extremely conspicuou 
is to be expected, that in these circumst 
the visibility of letters on a test-chart £ 
be very low with such illumination. T 
indeed made evident by actual observ: 
The contrast with the much higher visual 
observed using the light of the sodium Is 
very striking. 

Binocular Observations of Visual Acuity 
noteworthy observation was recorded ; 
preceding chapter that the fluctuatio 
luminosity on a uniformly illuminated 
are more conspicuous when viewed wit] 
one eye of the observer' open (the other 
closed) or vice-versa. It was remarlce 
this observation indicates the fiuctuati' 
luminosity as seen by the retinae of ti 
eyes to be independent and the effect oJ 
cular superposition is thereby to diminis! 
visibility. Having regard to these rerru; 
is significant that when a test- chart is 
under reduced illumination, the visibility 
letters is notably improved by using bot 
Per contra^ it is visibly diminished by 
one eye or the other. This is what we 
expect if the diminished visibility of tlie 
is the result of fluctuations in the pe 
retinal images. If both eyes are used, th 
cular superposition would tend to suppr 
fluctuations in the perceived images and ' 
to impr'ove their visibility. 

Scintillating Charts. — ^An effective 
stration of the role played by fluctua t 
luminosity in visual acuity and the pei 
of form is forthcoming when the Sneller 
containing rows of letters of diminishi 
are replaced by charts in which the 
under view are all similar to each otl 
are arranged in regular geometric order, 
of this kind can readily be prep a; 
white bristol board using Indian ink t 
up a succession of strips all of equal 
arranged both horizontally and vertica 
set at equal intervals. We thus obtain 
consisting of white squares on a blac] 
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ground, equidistant and all of the same size and 
arranged in rows and columns forming a regular 
pattern. It is useful to prepare a number of 
such charts in which the squares are of different 
sizes, e.g., 5 mm. x 5 mm., 1 cm. x 1 cm. and 
2 cm. X 2 cm. 

All the three charts may conveniently be set 
side by side and illuminated in the same fashion, 
so that they may be readily compared with each 
other. The monochromatic light provided by 
a sodium-vapour lamp is well suited for the 
purpose and by the. use of an iris-diaphragm 
the illumination of the charts may be varied 
over a wide range of values. When the illumi- 
nation is sufficient and the observer is not at 
a great distance from the charts, the white 
squares on all three charts are seen with clear 
and sharply-defined boundaries. But when the 
illumination is progressively reduced, this is no 
longer the case. The chart with the smallest 


squares first shows the alterations in appearance 
and is followed by the two others in the order 
of the sizes of the squares. The effects of 
increasing the distance of the observer also 
follow the same order. The most interesting 
cases are those in which the squares continue 
to be visible but with much less than the maxi- 
mum definition. It is then noticed that the 
squares fluctuate in brightness, the difference 
between each square and its nearest neighbours 
being readily observable. In the case of the 
chart with the 5 mm. squares, the changes in 
brightness give rise to an effect resembling 
scintillations. The charts with the larger 
squares also exhibit curious and continuously 
changing deformations in the form of the white 
areas, while inside those areas irregular patterns 
of light and shade are visible ; these patterns 
vary fr'om square to square and also change 
continuously. 


A WEIGHTING FUNCTION TO RESOLVE THE TWO-FOLD AMBIGUITY IN THE 
PHASE DETERMINED BY THE ANOMALOUS DISPERSION METHOD 
IN CRYSTAL STRUCTURE ANALYSIS 

S. PAHTHASARATHY, G. N. RAMACHANDRAN and R. SRINIVASAN 
Department of Physics, University of Madras, Madras-‘25, India 


Introduction 

/pHE importance of the anomalous dispersion 
method in solving the structure of non- 
centrosymmetric crystals with suitable heavy 
atoms has been well recognized in recent years. 
With a proper choice of the wavelength and 
heavy atom it is possible to measure the Bijvoct 
difference of a large number of reflections. 
It is then possible to determine the phase 
of a reflection but for a two-fold ambiguity. ■i-- 
Various methods proposed to resolve this 
ambiguity are (i) to use a pair of isomorphous 
crystals in which the anomalous scatter ers form 
the replaceable group of atoms ; (ii) to use both 
the phases and compute a double-phased synthe- 
sis. This is the same as the ^-anomalous 
synthesis proposed by Ramachandran and 
Raman-i; (in) to use the phase closer to the 
phase of the heavy-atom contribution to the 
structure factor. This method has been success- 
fully used by Raman,^ Dale et •alS> and Chopra 
et aU 

However, since the presence of anomalous 
scatterers (i.e., heavy atoms) in a crystal biases 
the phase angle distribution to be closer to the 
heavy atom phase, the double-phased synthesis 
in which the two ambiguities are given equal 
weights is not consistent with the statistical 


theory. So also, the method (Hi) in which one 
ambiguity is given unit weight and the other 
zero weight is also not fully compatible with 
statistical considerations. Thus, we are naturally 
led to work out a weighting function in which 
the two ambiguities are given weights depend- 
ing on their probabilities of occurrences. Such 
a weightmg function is derived below. 

Derivation of the Weighting Function 
We consider a non-centrosymmetric crystal 
containing P anomalous scatterers of the same 
type and Q normal scatterers (i.e., light atoms) 
in the unit cell. Let N (=:P + Q) be the total 
number of atoms in the unit cell. The two 
ambiguous phases obtained by the anomalous 
dispersion method are shown in Fig. 1, in which 



Fig. 1. Argand diagram showing the two- fold ambi- 
guity in the phase determined by the anomalous dispersion 
method. 
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is the acute one of the two possible values 
for — ttp, which are obtained by solving the 
triangle for the Bijvoet difference. The other 
value will obviously be ^ The structure 

factor equation of a reflection H, corresponding 
to the two ambiguous values can be written as 
(H) - Fp (H) + Fq<^> (H) (1) 

where 2) refers to the ambiguities 

and ^ ior — ^p. Since the probabilities 
for the events to occur are known to beS 

where 

v-o = a fQf, 

i*=i 

it is clear from Equations (1) and (2) that 
the probabilities of occurrence of the events 
for a given Fp, are given by 
P ; Fp] 

<=> 

Since == = \Fn\, say, we can write 

Equation (3) as 

P [Fn<^*’ ; Fp] = K exp [- X cos (4) 

where we have used the simplifying notations 

K-C-i,).x„ r-(i£»114-IZ£il)] 

V^O-Q-/ ^ L OQ- J 

X = ^ I J and 0'« = aj,'*' - ap. (5) 

aQ- 

It is clearly seen that 

= 00, 

Fn'^^ = I Fn I exp 

= ! F^j- 1 exp i (ap -f 0o) (6 a) 

and 

, ^ - 00, 

2rjy(2) = I 1 0xp 

= I Fi^ I exp. i (ap 4- - 9^). (6 b) 

Now, each F^b) may be weighted with its 
probability of occurrence, taking the total 
weight assigned for all events to be unity. The 
weighted structure factor F^^ will then be given 
by 

( J;'Fi7''>P[Fj7'^>;Fp]l 

1 (7) 

/ P ; Fp] I 

Using Equations (4) and (6) in Equation (7) 
and simplifying the resulting expression, we get 
FnW == [iFivl exp iap] . 

- . - X [cos 00 tank (X cos 0o) + i sin 0o]. 

(8) 


Since |F^| exp is the coefficient used in the 
conventional heavy-atom method, we may write 
FjyW == w I Fjv I exp iap (9) 

where the weighting function W is given by 
W — cos do tanh (X cos Oq) + i sin Oq 

= I W I exp iaw (10) 


where 

1^1 = [{cos 00 tanh (X cos 0o)}* + sin“0o]^ 


and 

o.^ = tan“^ 


tan 00 { 

tanh (X cos 0o) ^ 


( 11 ) 


This weighting function can be readily com- 
puted from the known positions of the ano- 
malous scatterers, the known contents of the 
unit cell and the measured Bijvoet difference. 
Since the weighting function derived here is a 
complex quantity, it leads to a correction in 
the amplitude as well as a change in the phase 
of the structure amplitude. 

It is obvious that the weighted structure 
amplitude given by Equation (9) is statistically 
the best that can be used in a Fourier, making 
use of anomalous dispersion data. It is also 
clearly superior to the usual weighted synthe- 
sis^ using only the heavy-atom phase. Investi- 
gations regarding the power of this weighting 
function and details regarding tests of its 
usefulness will appear elsewhere. 


Acknowledgment 

One of the authors (S. P.) is grateful to the 
Council of Scientific and Industrial Research 
(India) for the award of Junior Research 
Fellowship, during tenure of which this work 
was done. 


Note added in proof . — Since this note was 
sent to press, a short communication by G. A. 
Sim (^cta Cryst, 1964, 17, 1072) has come to 
the attention of the authors in which, similar 
results have been derived. 


1. Kamachandran, G. N. and Raman, S., Curr, Sa., 

1956, 25, 348. 

2. Peerdeman, A. F. and Bijvoet, J. M. Crysi., 

1956, 9, 1012. 

3. Ramachandran, G. N. and Ayyar, R. R., In Crystallo- 

graphy and Crystal Perfection, Ed. G. N. Rama* 
chandran, Academic Press, New York, 1963, p. 26. 

4. — and Raman, S,. Ada Cryst,, 1959, 12, 957. 

5. Raman, S., Zeit. Kristallogr., 1959, 111 , 301. 

6. Dale, D., Hodgkin, D. C. and Venkatosan, IC, in 

^ystallograpky and Crystal Perfectio 7 i^ Ed. G. N. 
Ramachandran, Academic Press, New York, 
1963, p, 237. 

7. Chopra, C. S., Fuller, M. W., Thieberg, K. J. Z., 

'White, D. E„ Hall, S. R. and 
M^en, E. N., Tetrahedron Letters, 1963, 27, 
1847. 

8. Wilson. A. J. C., Aeta CrysU, Z, 318. 

9. Sun, G. A., /*w., 1960, 13 , eil. 


639 


No. 21 1 

Nov. 5, 1964 J 

MODE OF HARDENING OF THE CUTICLE OF MACHILIS VARIABILIS 
(APTERYGOTA: THYSANURA) 


G. ICRISHNAN and G. SUNDARA RAJULU 
Department of Zoology, University of Madras, Madras 


TT is well known that the cuticle of insects is 
hardened by tanning of its pr^otein involving 
cross-links between “polypeptide chains intro- 
duced by a reaction with an accessory molecule” 
usually a phenold.- The occurrence of tanning 
is indicated by the presence in the formative 
stages of the cuticle of phenols, polyphenol 
oxidase and a protein rich in aromatic amino- 
acid residues. Other evidences of tanning 
include dissolution of fully tanned cuticles by 
“treatment with sodium hypochlorite.-^ The 
absence of reaction with keratinolytic agents 
which break up disulphide bonds provide addi- 
tional evidence. In the light of these observa- 
tions it was of interest to note a complete absence 
of tanning in the cuticle of Machilis variabiliv. 
The unusualness of this feature, which marks 
a departure from what has hitherto been thought 
a characteristic of insect cuticles, warrants a 


hyaline and non-reactive to stains. Lower^ 
considered that the fuchsinophil part of the pro- 
cuticle is the mesocuticle suggesting thereby its 
similarity to that of insects. This author 
endeavoured to relate the structure and chemical 
composition of the cuticle of the thysanuran to 
that of pterygote insects. 

In the present study of the cuticle of Machilis 
variabilis it is found that both the hyaline 
epicuticle and the so-called mesocuticle do not 
react to any of the tests indicative of tanning, 
including treatment with detanning agents like 
sodium hydrochlorite and diaphenol.-'^'" How- 
ever, after treatment with alkaline sodium 
sulphide the hyaline epicuticle is rendered 
reactive to stains like Mallory, turning fuchsino- 
Phil while at the same time the mesocuticle 
loses its fuchsinophily and takes up a blue 
colour (Table I). Alkaline sodium sulphide 


Table I 

HistochemicaV reactions shown by the layers of the cuticle of Machilis variabilis 


No. 

Tests 

Reference 

Outer 

epicuticle 

Inner 

epicuticle 

Meso- 

cuticle 

Endo- 

cuticle 

1 

Mallory’s triple stain 

Mallory, 1938 

Blue 

Hyaline 

Red 

Blue 

2 

do. after sodium liypo- 

chlorite 

Brown, 1950 

do. 

do. 

do. 

do. 

3 

do. after diapharol 

Kennaugh, 1957 

do. 

do. 

do. 

do. 

4 

do. after alkaline .sodium 

sulphide 

Brown, 1950 

do. 

Red 

Blue 

do. 

r> 

Nitroprusside test 

Pearse, 1961 

— 

4- + 

+ 

"" 

0 

Ferric-Ferricyanide test 

Pearse, 1961 

— 

+ + 

4- 

— • 

7 

blue- tetrazoliuni test 

Barnett and Seligman, 1954 

— 

+ + 4* 

-f 4- 

-P 

8 

Thioglycollate 

Key : -f Positive ; -f -f- -f 

Brcwn, 1950 — 

Intensely positive ; — Negative 

Swells 

Swells 



fuller examination of the nature of the cuticlc- 
protein and the mode of its stabilization. 

An account of the structure of the cuticle of 
the thysanuran Ctenolepisma longicaudatus has 
been given by Lowcl.-^ As reported therein, 
Machilis variabilis shows two well-marked 
divisions, an outer thin layer about 3 fj. thick 
corresponding to the epicuticle of the larva of 
Sarcophaga^ and underlying it a wider layer 
distinguishable as the procuticle in which the 
outer regions are differentiated by its fuchsino- 
phil reaction from' the inner part which takes 
up a blue colour in Mallory’s stain.c The epi- 
cuticle likewise may be differentiated into a very 
thin bounding membrane which stains blue in 
Mallory while the rest of the epicuticle is 


breaks up disulphide linkages as has been noted 
in _S— S— bonded protein of the epicuticle of 
the scorpion Palamneus swammerdami^^^ The 
suggestive evidence pmvided by the reaction to 
sodium sulphide is further supported by other 
tests (Table I). The results obtained with 
IsTitroprusside test after a pretreatment with 
thioglycollate indicate the presence of SH groups 
in the mesocuticle. By the Ferric-Ferricyanide 
test which coloured both the epicuticle and 
mesocuticle, and the Blue-tetrazolium test which 
was positive in both the epicuticle and the entire 
procuticle, the occurrence of organic sulphur 
may be inferredd® '*! The cuticle was homo- 
genized and treated with sodium carbonate and 
potassium nitrate and after dissolving in warm 
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water was filtered. The filtrate was acidified 
with hydrochloric acid and heated to boiling- 
point. On addition of barium chloride a white 
precipitate was formed showing the presence of 
organic sulphur. In thioglycollate treatment 
the epicuticle showed a marked swelling. 
These results accord with the inference that the 
cuticle-protein may be stabilized by sulphur 
bridges as in keratin. It seems clear that in 
chemical composition and mode of stabilization, 
the cuticle-protein of Machilis variabilis is 
not comparable to arthropodin of pterygote 
insects.^ Unlike the latter the protein com- 
ponent of this type is negative to Millon, 
xanthopi'oteic and Hg/nitrite tests. From the 
negative ferric chloride and catechol tests it 
appears that diphenols and polyphenol oxidase 
are absent in all stages of differentiation of the 
cuticle.i-^’i-'> 

Evidence that the cuticle protein of Machilis 
variabilis is different and distinct from’ arthro- 
podin is also seen from amino-acid analysis. 
Hydrolysis was carried out in 6N hydrochloric- 
acid for 16 hours at 105° C. using a reflux con- 
denser and the hydrolysate chromatographically 
analysed for the amino-acids using the method 
of Giri and Rao.^'" The chromatograms revealed 
16 amino-acids of which the most prominent 
spots were those of cystine and glycine ; the 
other' amino-acids in the protein hydrolysate 
are leucine, isoleucine, valine, methionine, tyro- 
sine, proline, alanine, glutamic acid, serine, 
aspartic acid, lysine, arginine, histidine and 
threonine. The presence of cystine in the 
pi'otein of the cuticle together with the results 
obtained with histochemical tests reported above 
may indicate that stabilization of protein is by 
sulphur linkages. 

In the occurrence of cystine-stabilized cuticle, 
Machilis variabilis recalls the annectant symphy- 


lid Polyxenella krishymnP^ which conforms in 
essential features to the hypothetical ancestral 
type envisaged by Tiegs and Manton as a 
possible progenitor of insects.^-^’-^^ In view of 
the above observations the similarity noted 
above of the cuticle of Machilis variabilis to 
that of Polyxenella krishnani may appear signi- 
ficant, for the Thysanura are considered to be 
in the main line of evolution of winged insects.- 1 
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ENERGY OUTPUT OF 

ECORDS of results of simultaneous photo- 
electric and radio observations of flares 
from certain stars have been reported by SL 
Bernard Lovell of Jodrell Bank and Dr. P, F. 
Chugainov of Crimea Observatory in a com- 
munication to Nature. These throw fight cn 
the energy relationship of the flare events in 
the visible and radio parts of the spectrum. 

The stars on which these observations have 
been made are UV Ceti, EV Lacertas and Ross 
882. The radio observations were made at 
Jodrell Bank using the 250-ft. radio telescope 


FLARES FROM STARS 

on a frequency of 240 Mc./s. The photoelectric 
observations were made at the Crimean Astio- 
physical Observatory, U.S.S.R. 

From the reported results two points of 
interest emerge: (1) that the optical and radio 
energies involved in small flares on the stars 
are several orders of magnitude greater than 
those for the largest type of solar flare ; (2) that 
the ratio of energy output in the radio part of the 
spectrum compared with the optical continuum 
is much greater in the flare stars than in the 
Sun.— (Nature, 1964, 203, 1213.) 
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THE TERM ‘SUPERPARASITISM ^ IN INSECT PARASITOLOGY 

M. J. CHACKO 

Indian Agricultural Research Institute, New Delhi-12^ 


A GLANCE thi'ough entomological literature 
dealing with Insect Parasitology will show 
that the term ‘superparasitism’ is being used with 
various meanings. This is apt to lead one to 
erroneous conclusions. This term was originally 
introduced by Fiske (1910) to denote a condition 
in which *‘an individual host is attacked by two 
or more species of primary parasites, or by one 
species more than once”. This definition 
embraces two distinct phenomena : (1) when 
the individual host is parasitised by more than 
one species of primary parasites, and (2) when 
the individual host is parasitised more than once 
by the same species of parasite. The former 
phenomenon was termed ‘accidental secondary 
parasitism’ by Pierce in 1908. He later (1910) 
termed this phenomenon as ‘mixed superpara- 
sitism’, and the other phenomenon as ‘cannibal 
superparasitism’. 

Smith (1916) restricted the use of the term 
superparasitism to “that form of symbiosis 
occurring when there is a superabundance of 
parasites of a single species attacking an indi- 
vidual host insect”, and introduced the term 
‘multiple parasitism’ for “that form of symbiosis 
where the same individual host is infested 
simultaneously with the young of two or more 
different species of primaiy parasites”. Haviland 
(1922) suggested the term ‘epiparasitism’ for 
superpai’asitism, and Silvestri (1932) used the 
term ‘hyperparasitism’. 

The definition of superparasitism now gene- 
rally accepted is that of Smith, viz., a super- 
abundance of parasites of a single species attack- 
ing an individual host. However, many workers 
tend to neglect the word ‘superabundance’. This 
has been pointed out by Salt (1934), and 
Simmonds (1943) also. Simmonds has further 
pointed out that sevei'al workers apply the term 
superparasitism to the condition normally 
occurring in species which have many progeny 
developing at the expense of a single host, and 
• to those cases where variations in the size of 
the host determine the number of parasite pro- 
geny that it will support. He has also stated 
“this loose application of the term is misleading 
and ‘superparasitism’ should be I’estricted to the 

• Present address : Commonwealth Institute of Biological 
Control, Indian Station, Bangalore-6. 
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condition that occurs when an individual host 
receives a greater number of individuals of a 
single species of parasite than it can nourish 
to produce normal adults. The emphasis on 
‘normal’ is necessary, because in many species 
the effect of a low degree of superparasitism is 
the production of weakly, ill-developed indi- 
viduals which have their reproductive capacities 
seriously impaired. This abnormality, it is true, 
is due to ‘superabundance’ of parasites within 
a host, and is, therefore, covered by Smith’s 
definition”. 

In a number of species of parasites many 
larvae develop together* within or upon the same 
host and become normal adults, e.g., larvae of 
Apanteles flavipes Cameron. This is an example 
of gregarious parasitism which, however, many 
workers wrongly call supeiparasitism. Again, 
those cases where the number of progeny pro- 
duced varies according to the size of the host 
are also referred to as superparasitism, but 
wrongly. The egg of Corcyra cephalonica 
Stainton is large enough for the normal develop- 
ment of only one individual of Trichogramma 
evanescens minutum Riley. However, several 
individuals of Trichogramma successfully deve- 
lop into normal adults in the larger egg of 
Euproctis lunata Walkei'. Superparasitism 
occurs in these cases only if there is super- 
abundance of parasites, contributing to the pro- 
duction of weakly developed adults which have 
their reproductive capacity adversely affected. 

In some species the development of mor*e than 
one individual of the parasite in the same indi- 
vidual host is necessary for the successful com- 
pletion of the life-cycle of the parasite. Flanders 
(1952) has observed that Diver sinervus smithi 
Compere is obligatorily gregarious on Saissettia 
olecB (Bernard) ; the host’s body contents exceed 
the food requirement of one parasite and the 
presence of more than one parasite is needed 
to consume all the host’s contents and thus 
provide conditions suitable for the pupation of 
the parasite. This is not superparasitism as 
there is no superabundance of parasites. 

Ullyett (1943) while referring to superpara- 
sitism says “in the modern conception of the 
term, only cases are included in which the same 
host individual is attacked by more individuals 
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of a single species of primary parasite than it 
(the host) can support to maturity'’. He has, 
however, overlooked what Simmonds has 
eniphasised on the word ‘normal’. In several 
cases adults which appear normal are produced 
from the same individual host. But only studies 
on their reproductive capacity will show whether 
these arc normal or not. Chacko (1964) has 
observed that when six oi* more individuals of 
Bracon gelechice Ashmead develop on a full- 
grown larva of C. cephalonicay the adults 
that are produced appear normal but their 
reproductive capacity is adversely affected which 
is an effect of superparasitism. Therefore, even 
if the host supports the parasites to maturity, 
they need not be normal always. 

So it is clear that while using the term 
‘supsrparasitism’ one has to exercise a great deal 
of caution, as indiscriminate use of the term 
misleads other workers. 
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The author is grateful to Dr. M. G. Ramdas 
Menon, Indian Agricultural Research Institute 
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Autcradiogyaphic Technique in Cancer Cell Study 


AUTORADIOGRAPHIC TECHNIQUE IN CANCER CELL STUDY 


^HE application of the laboratory technique 
known as autoradiography has enabled in 
recent years to obtain significant new informa- 
tion regarding cancer cells. The technique, in 
effect, allows a cell — or part of a cell — to record 
its own life-cycle in a specially sensitive Kodak 
emulsion. A piece of plant or animal tissue 
treated with a radioactive isotope-labelled 
compound is mounted on a slide which is then 
dipped into the emulsion under dark- 
I'oom conditions, dried, enclosed in a light-tight 
container, and placed in a refrigerator during 
the exposure pei'iod. This is the period during 
which the radiation given off by the radioactive 
material strikes the silver halide crystals in the 
emulsion. After such exposure, the chemical 
action of a developer can reduce the halide 
grains to silver crystals which are visible under 
the microscope as black dots. 

The radioactive tracer material used is 
tritiated thymidine, which is a “nucleoside 
precursor*’’ of DNA in a cell in that it even- 


tually becomes a component part of the nuclei: 
Since thymidine is used by cells exclusive 
for DNA synthesis, the tracer can be prese: 
only whei'a this synthesis is taking place. DJN 
is the key component in cell division (mitosis 
and the study of DNA has been vital in tl 
study of cancer and other abnormal cell activit 

The radioactive tracer material shows up on 
in those cells synthesising DNA at the time t] 
radioactive material is injected into the tissr 
The percentage of the cells labelled with dc 
under the finished slide represents the perce; 
tage of cells synthesising DNA at a given tirr 
Thus the rate of cell division in a tissue a 
be accurately determined. 

The use of the newly introduced extreme 
fine grain emulsion has extended the accui-a 
ana‘ scope of the technique, and, combined wi 
electron microscope, autoradiography has becor 
an accepted tool of research in cellular biolog 
— (Courtesy of Kodak Limited.) 
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ABSORPTION CROSS-SECTIONS FOR 
THE NUCLEAR SCATTERING OF HIGH 
ENERGY NUCLEONS BY CARBON 

Using Glauber appi'oximation as discussed by 
Gatha and Mathur,i an expression for absorp- 
tion cross-section is determined as 

OO 

=2^ J [1 - (1) 

(J 

where 

^(0 = ! P + z-y'-] dz 
0 

in which />(7) is the nuclear density distribution 
— > 

for the element and ( z ) are the cylindrical 
co-ordinates. 

A characteristic nuclear density distribution 

■p(7) for light elements has been determined by 
Gatha, Shah and Patel^ and in a revised form 
by Gatha and Shah«^ on the basis of the experi- 
mental data on the nuclear scattering of 340 Mev. 

nucleons. In this p( 7 )=p( 7 ) for all nuclei 

where 7=:7XA~^. The above expression for 
(j^ can now be written as 

CO 

c, = J Hi [1 - c '«'] (2) 

0 

where 

OO 

0 

with 

^ X z = z X A""^'^ 72 = 2/72A^^^ 


performing the necessary ‘li i* 

•cally. The values of To have hi‘(‘n d.-h :'- 
from the experimental value's «>( 
scattering cross-sections for (/l atio 

scattering lespectively. Those (henrefi al . 
of 0 are shown in Tabic I aUui.u the 

mental values. 

Table I 

Absorption cross-sections in. ‘niiliUni rn:' P w ■> ^ 


Enerpy 
in Met-. 

Theoretical 

h.\|H I if 

I ; • n ! d G 

.300 

214-9 

20.3 1 

.3:; i 

250 

208 • 4 

20 ! { 

. 1 1 

420 

208-3 

21 (^ • 

-.3 1 

035 

237 • 8 

220 1 

; s 

050 

23!) '2 

22 7 1 

I :! 

765 

257 - 5 

!3M) i 

IS 

895 

203-3 

2,30 1 

:3 > 

970 

264-9 

r25.l I 

:‘r . 1 



(211 '9 I 
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It will be seen from tire above' c’omjLin •♦‘ii ^ 
calculated values of 3ic) witliiii the * 
mental errors for all energi'k's ut> t<» fJhit M. 
The agreement is approxiiiKite h<*.s euU ? • : . 
energy. The deviation in the? i<*;d v.t! 

at 765, 895 and 970 Mev. may Ix' du«- , 

meson production at such hiM'h t't u'rr.te-- vvL -1 
influence the values of and li<ai 7- / ; r- 
agreement between the theorelit'a t and * 7 e. 
mental values supports thc' cont*('pt t>r a ehai . - 
teristic nuclear density di.strilud jt»n v; I . ■ * 

equation (2) is based. 

Physics Department, ip ^ I % 1 r 

Bhavan’s College, ' .Sn .ui" 

Andheri, Bombay-58 (AS), 

August 24, 1964. 


and 


/I2 ^ 

Substituting p(7) in the above equation of 

the expression for has been calculated for 

the complete range of f . 

In the present investigation, the absorption 
cross-sections have been calculated using the 

above value of t(^) for carbon for several 
energies between 300 Mev. and 970 Mev. by 
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CHEMICAL COMPONENTS OF 
PONG AMI A FINN AT A : SEEDS, 
FLOWERS AND STEM-BARK 

On account of inherent difficulties, detailed 
chemical study of plants as an aid to plant 
classification has been making only slow pro- 
gress. It may be said in general that where 
such study has been made it has corroborated 
the findings of the systematic botanists. At the 
same time instances have come to light where 
the chemical study has rightly indicated the 
need for a revision of the opinion of botanists. 
One example of this nature is mentioned below. 

Intensive study of the various parts of the 
Pongamia glabra have been made on account 
of their importance in medicine and oil industry. 
The seedsi’2 are found to contain four angular 
furanoflavones, namely, karanjin (I), pongapin 
(II), kanjone(III) and pongaglabrone (IV) and 
a diketone pongamol (V), while the roots^ and 
stem-bark^ contain two fiavonols of rare types, 
kanugin (VI) and demethoxykanugin (VII) 
where all the hydroxyl groups are protected 
either' by methylation or methylenation. Kaemp- 
ferois and 7 -sitosterol have been isolated from 
the fl.owers. 
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P. pinnata, an Australian plant, has been 
reported to possess physiological properties® 
similar to those of P. glabra and the names 
have been considered by certain botanists to 
be synonymous.7 In 1952, RowS-s reported his 
study of the chemical components of the roots 
of P. pinnata ; he isolated four furanoflavones 
of which two were angular having a 3-methoxyl 
group, namely, karanjin (I) and pongapin (II) 
and the other two linear having a 5-methoxyl 
group, namely, piimatin (VIII) and gamatin 
(IX). This showed difference in chemical 
composition between the roots of P. pinnata and 
P. glabra and there seemed to be need to 
examine other parts of P. pinnata so as to get 
more data useful for chemical taxonomy. So 
the seeds, flowers and stem-bark have been 
obtained by the kind help of Professor A. L. 


Reimann of the University of Queensland, 
Australia, for this purpose. 



Seeds . — The powdered kernels (100 g.) were 
extracted with light petroleum (60-80°) in two 
stages, the first extract made for 50 hr, giving 
oil A (25 c.c.) and the second made for further 
100 hr. yielding oil B (Ic.c.). The defatted 
seeds were extracted with ethanol which gave 
a brown viscous oil. The non-fat components 
of oil A were separated by extraction wdth. 
ethanol. The ethanol extract on concentration 
under reduced pressure gave a yellow oil (5 c.c.) 
which on keeping for three days at 5"* depo- 
sited a yellow residue. The oil was decanted 
and the residue (400 mg.) crystallised from 
methanol as colourless needles, m.p. 191° alone 
or mixed with an authentic sample of pongapin 
(II). The decanted oil was dissolved in 
benzene and passed over a column of alumina. 
Light petroleum and benzene eluted more 
pongapin (50 mg.). Ethanol washings of the 
column gave a brownish -yellow oil (1 c.c.) 
having an unpleasant smell. Oil B when simi- 
larly worked up also gave pongapin. 

Flowers. — (lOOg.) were extracted first with 
light petroleum followed by ether in soxhlet 
extractor. The light petroleum extract on work- 
ing up yielded a waxy material, m.p. 65—70°. 
The ether extract on evaporation gave a deep 
yellow residue which crystallised from ethyl 
acetate-light petroleum (250 mg.), m.p. 265° 
identified as ksempferol. 

The stem-bark contained only waxes and 
flavonoids were absent. 

Table I summarises the results relating to the 
various parts of the two species of Pongamia. 


Table I 


Source 

P. glabra 

P. piimaia 

Seeds 

(i) Karanjin and pongamol 

(ii) Pongapin, kanjone and 

pongaglabrone obtain- 
ed in small yield 

Pongapin' 

Flowers 

Waxe.s, kaempferol and 

7 -sitosterol 

Waxes and 
krempferol 

Roots 

. . Kanugin and demethoxy 
kanugin 

(i) Karanjin 
and pongapin 

(ii) Pinnatin 

Stem-bark 

W.axes, kanugin and de- 
methoxy kanugin 

and gamatin 
Waxes only 
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Though there is some resemblance between 
the two species as is found in many members 
of a genus, the differences are many and marked. 
There is reason therefore for recognising them 
as two different species of Pongamia. 

Department of Chemistry, R. N. Khanna. 
University of Delhi, T. R. Seshadrl 

Delhi-6, September 14, 1964. 
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DERIVATIVES OF 1,2,3, 4-TETRAHYDRO- 
QUINAZOLIN-4-ONE 

During the course of our work on quinazoli- 
nones, we had occasion to synthesize a number 
of derivatives of 1, 2, 3, 4-tetrahydroquinazolm- 
4-ones to ascertain their pharmacological 
interest. 

The tetrahydroquinazolinones reported in this 
communication were synthesized by condensing 
o-aminobenzamide and its derivatives with 


aldehydes and ketones in presence of p-toluene 
sulphonic acid as catalyst. As a proof for the 
course of condensation of o-aminobenzamide 
with benzaldehyde, the product, 2-phenyl-l, 2, 
3, 4-tetrahydroquinazolin-4-one, was oxidised 
with potassium ferricyanide to 2 -phenyl-3, 4- 
dihydroquinazolin-4-one. 

A few typical experiments are described 
below : 

CO 

NH 

1., 2, 3, 4-tetrahydroqulnazolln-^4-one 

2-PhenyUl, 2, 3, 4-tetraht/droquimzoUn-4^ 
one, — o-Aminobenzamide (l'36g.; 0*01 mole) 
and benzaldehyde (1*1 g.; 0*011 mole) were 
refluxed in ethanol (10 ml.) containing p-toluene 
sulphonic acid (0*1 g.) for one hour. On cool- 
ing the reaction product, a crystalline solid was: 
obtained. It was separated and thoroughly 
triturated with cold IN sodium hydroxide solu- 
tion (10 ml.). It was then crystallised from 
alcohol; m.p. 216-18® (reported 223-24°^). 
Found : N, 12*51 ; Calculated for Cj^HioNoO : N, 
12*50%. 

2-Phenyl-3 , 4-dihydroquxnazolin-4one. — 2- 

Phenyl-1, 2, 3, 4-tetrahydroquinazolin-4-onc 

(Ig.), potassium ferricyanide (4g.) and potas- 


Table I 








Nitrogen % 

No. 

2,2 

3 

6 

M.p. °C. 

Lit. m.p. ° C. — 









Found 

Calculated 

I 

— CHs, — CHa 

I-I 

PI 

177-9 

1821 

16-06 

15-92 

11 

-CHi.-C.Ha 

I-I 

PI 

17G-8 

1831 

14-96 

14-73 

111 

-CoTIr.. — H 

H 

IP 

21C-8 

223-41 

12.51 

12-50 

IV 

CoH5CH=CH— , H— 

H 

PI 

224-6 

225* 

11-10 

11-23 


-CH.(cn2):iCHo- 

H 

PI 

213-5 

13-05 

12-96 

VI 

-CH (CH2)3CHo- 

H 

PI 

175-7 


11-87 

12-17 

VII 

1 

CHa 

-CH4CHj)aCH2- 

PI 

IP 

2.56-3 

254^ 

13-09 

13-87 

VIII 

— CH(CHa)aCH2- 
1 

CPI 3 

H 

204-6 


11-21 

11-48 

IX 

CHa 

-CH2(CH2)aCH2- 

H 

Cl 

216-8 


11-00 

11-18 

X 

— CH(CH 2 ) 3 CH 2 — 

1 

H 

Cl 

160-3 

. , 

10-39 

10-59 

XI 

CHa 

-CHo(CH2).CH2-' 

I-I 

Cl 

204-6 

, , 

11-58 

11-84 

XII 

XIII 

— CoHr., -H 

CoH5CH = CH— , — H 

PI 

PI 

Cl 

Cl 

246-8 

311-3 


I0-6S 

9-51 

10-83 

9-84 

XIV 

— CHs, — CHa 

IP 

Cl 

235-7 

• • 

13-08 

13-30 

XV 

— C0H5, — H' 

Col-Ir, 

Cl 

142-4 


9-53 

9-77 

XVI 

CoH 5 CH=CH— , -H .. 

C2H5 

Cl 

171-3 


8-57 

8-96 

XVII 

— CH 2 (CH 2 ) 3 CH 2 — 

CaPis 

Cl 

182-4 

• ‘ 

10-10 

10-06 
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Slum hydroxide (2 g.) were refluxed in 50% 
ethanol (100 ml.) for 8 hours. The reaction 
product was concentrated to 10 ml. and acidifled 
with acetic acid to obtain the crude title product. 
It was purified by dissolving in IN alkali, 
charcoaling, filtering and acidifying with acetic 
acid. It was then crystallised from ethanol ; 
m.p. 230-32° (reported 236°2). Mixed mm. with 
an authentic sample of 2-phenyl-3, 4-dihydro- 
quinazolin-4-one showed no depression. Found : 
N, 12-42 ; Calculated for Ci4Hj,)NoO ; N, 12*01%. 

2, 2-Tetra7nethylene-6-chloro-l^ 2, 3, 4- 

tetrahydroquinazolm-4-one. — 2-Amino-5-chloro- 
benzamide (1*7 g.; 0*01 mole) and cyclopenta- 
none (1*7 g.; 0*02 mole) were refluxed in ethanol 
(20 ml.) containing p-toluene sulphonic acid 
(0*1 g.) for six hours. The reaction product was) 
stripped of solvent m vacuo. The residue was 
triturated with ice-cold sodium hydroxide solu- 
tion (5% ; 10 ml.) to obtain the crude title 
product. It was crystallised from aqueous 
ethanol as needles ; m.p. 204-06°. Found : N, 
11*58 ; Calculated for CioHj^NnOCl : N, 11*84%. 
Scientific and Technical S. Somasekhara. 

Research Division, (Miss) V. S. Dighe. 

Sarabhai Chemicals, S. L. Mukherjse. 

Baroda, August 5, 1964. 
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OXIDATION OF a-HYDROXY ACIDS BY 
CHROMIUM (VI) OXIDE-A LIKELY 
NEIGHBOURING GROUP 
PARTICIPATION 

The chromic acid oxidation of lactic, malic and 
mandelic acids has recently been studied by 
Bakore and Naraini who feel that their rate data 
fit into the Westheimer mechanism, viz., loss of 
a proton from’ a pre-formed chromic acid ester 
of the hydroxy acid. It has also been estab- 
lished on the basis of deuteration studies that 
the — C— H bond on the secondary carbon atom 
is broken in the rate -determining step of the 
oxidation of mandelic acid by chromic acid.2 
We have now investigated the oxidation of the 
ethyl and benzyl esters of mandelic acid, and 
also potassium mandelate, in addition to the 
above three hydroxy acids, in binary solvents 
containing acetic acid and water in different 
proportions, under conditions of constant ionic 
strength and pH. Under these conditions, the 
oxidation follows a second-order path, being of 
the first order with respect to the concentration 
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of the hydroxy acid and that of hexavalent 
chromium. The results obtained by us are 
given in Table I. The rates for the oxidation of 
isopropyl alcohol and ot-phenyl ethyl alcohol 
(from our earlier studies-^’^) are included in 
Table I for purposes of comparison. 


ko X 10" 

Table I 
litre mole^^ 
Temp. 45*^ 

sec. ^ 



% ot .Tcetic acid in solvent mi.xtu’.e 

Compou’id 

40 

50 

GO 

Isopropyl alcohol 

.. 0-2934 

0-.^6G5 

1-IClO 

Lactic arid 

.. 5*31C5 

G-2920 

7-U50 

Malic aiid 

.. G-J590 

8-31G0 

10-4500 

Mandelic acid 

.. 34-9900 

45 -0200 

57-4000 

Ethyl maadelate 

• • . . 

1-3490 

1 52S0 

Benzyl mandelate 

. . . . 

0-GIG2 

0-7430 

Potassium mandelate 

.. 35-5100 

42-1900 

ft ft 

a-Phenyl ethyl alcohol 


3-2920 

G-3780 


While the observed order mandelic acid > 
malic acid > lactic acid (which is the same 
as found by earlier workers) seems to be in 
keeping with the proton-abstraction theory, the 
rest of the data cannot be explained on the 
basis of this mechanism. For, if the introduction 
of a — COOH group facilitates the oxidation (as 
against a — CH3 group in isopropyl alcohol or 
a-phenyl ethyl alcohol) the carboxylate anion, 
as in the mandelate ion, should give a lower 
rate on account of the + 1 effect of the — COO- 
group and the order for the oxidation of esters 
must correspond to ethyl mandelate < benzyl 
mandelate < mandelic acid, for the — I effects 
of these groups are of the order —COOH 
> -COOCHoCgH- > -COOCH 0 CH 3 . We observe, 
however, that both mandelic acid and the 
mandelate ion give approximately the same 
rate and the ethyl ester is oxidised faster than 
the benzyl ester. 

It is likely that under the conditions of the 
experiment, at a pH of 3*5, the -mandelic acid 
reacts only as the mandelate anion. The 
identity of rates for the free acid and the salt 
seems to indicate this. The anion has also been 
postulated as the reactive entity in the per- 
manganate oxidation of mandelic acid.^ The 
following mechanism is therefore suggested to 
explain the observed sequence. 
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The partial negative charge on the carbonyl 
oxygen of the caiboxyl group should be largest 
in the case of the carboxylate ion, less in the 
case of the carbethoxy group and least in the 
case of the — COOCH2C(jH5 group. The 
stabilistation of the transition state, which has 
a zwitterionic structure, is therefore largest in 
the case of mandelic acid, resulting in a large 
rate enhancement. 

While this type of participation by a neigh- 
bouring carboxyl group has been postulated for 
the permanganate oxidations of tertiary hydro- 
gens^*'^ and for the chromic acid oxidations of 
hydrocarbons at the tertiary carbon atom,s 
feel that this is the first report of a neighbouring 
group participation in the oxidation of alcohols. 

We would also like to repor't here that the 
rate with respect to malic acid is probably not 
the rate for the total oxidation of the organic 
substrate, as the malic acid was found to com- 
plex with one of the intermediate species of 
chromium (most probably Cr”) to give a purple- 
coloured complex which was stable for over a 
week. The other compounds do not exhibit 
such a property. 

Dept, of Chemistry, S. Sundaram. 

Vivekananda College, N. Vekkatasubramanian. 
Madras-4, September 15, 1964. 
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PARAMAGNETIC RESONANCE IN 
GAMMA IRRADIATED SODIUM 
DITHIONITE 

Free radical production in wetted sodium 
dithionitei’2 (NaoSoO^) has been shown by 
electron spin resonance. Clark et al.^ have 
detected paramagnetic resonance in x-irradiated 
alkali dithionites. In the course of a study of 
the radiation chemistry of alkali thiosulphates'* 
and tetrathionates^ it was found to be of much 
interest to obtain the electron resonance spec- 
trum of gamma irradiated sodium dithionite. 

Chemically pure sodium dithionite (Na2S204) 
was irradiated with Co^^^^-gamma rays from the 


“Gamma Cell 220 Co^^^ irradiation Unit" manu- 
fa:tured by the Atomic Energy Commission of 
Canada Ltd. The unit provided a dose of 10^ 
roentgens per hour. Fricke dosimetry was used 
for computing the absorbed dose. The sample 
was irradiated for 24 hours up to a total 
absorbed dose of 1*02 X eV per gram. 

The e.s.r. spectrum was obtained with a 
Vai’Ian 4500 spectrometer equipped with an 
x-band microwave bridge. Magnetic field modu- 
lation of 200 c./s. was used. The magnetic field 
survey in the region of g = 2*00 was calibrated 
by obtaining the spectra of the semiquinone ion. 
Phase sensitive detection employed plots the 
fii’st derivative of the absorption curve. The 
g value of the derivative spectrum thus obtained 
was measured by including mici’ocrystallino 
D.P.P.H. with the irradiated sample. 

The e.s.r. spectrum of gamma irradiated 
sodium dithionite consisted of a single absorp- 
tion line, with a g value of 2*005. The hyper- 
fine lines due to 33$ were not observed. The 
predominant isotopes of sulphur and oxygen 
have zero nuclear spins. The line width 
(width between points of maximum slope taken 
from the first derivative of the e.s.r. spectrum) 
was 10*4 gauss at the room temperature. The 
line width was found to be the same even when 
the spectrum was drawn at the temperature of 
liquid nitrogen, although ready power satura- 
tion was noticed at the low tempei'ature. 

Clark et al.3 reported a g value of 2*005 and 
a line width of 11*5 gauss for the e.s.r. spectrum 
of x-iiradiated dithionite. They assume that 
the SOo^ion produced by the homolytic fission 
of the dithionite molecule on irradiation may be 
responsible for the e.s.r. spectrum. An x-ray 
structure analysis by Dunitz^ pictures the 
SoO^ =* molecule as consisting of a pair of 803“ 
units linked by a weak S— S bond. It is probable 
that irradiation by x or gamma-rays ruptures 
the S— S link in the molecule. The fragments 
may move apart and get trapped in the poly- 
crystalline matrix. The results obtained with 
the gamma irradiated dithionite support the 
views of Clark et al.^ Further, it was found 
that there is much similarity between the e.s.r. 
spectra of sodium dithionite and alkali thiosul- 
phates, and the radical SOo” ion is assumed to be 
present in gamma irradiated crystals of alkali 
thiosulphates.’^ 

The author is grateful to the Department of 
Chemistry, University of Saskatchewan (Canada), 
for providing research facilities and financial 
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assistance. Assistance by Mr. B. C. Green in 
obtaining the e.s.r. spectra is acknowledged. 
Dept, of Inorganic and D. S. Mahadevappa.- 

Physical Chemistry, 

Indian Inst, of Science, 

Bangalore-12 (India), September 24, 1964. 
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SYNTHESIS OF 2, 4 TRANS-6-METHYL- 
4'-METHOXYFLAVAN 4a-OL 

Earlier attempts^ to prepare 6“methyl-4'- 
methoxyflavan 4a“Ol from 6-methyl“4'-methoxy- 
4-aminoflavan by the action of nitrous acid have- 
been unsuccessful. We have been successful in 
getting this compound by the lead tetraacetate 
oxidation of 6“methyl-4'-methoxyfiavan (I) 


the solution gave negative test for quadrivaleni 
lead. It was then filtered and the filtrate 
washed with water. The organic layer wai 
separated and dried over anhydrous magnesiun 
sulphate. After the removal of the solvent ; 
yellowish liquid was obtained which was hydro 
lysed by methanolic caustic potash (CH3OI 
10 ml., KOH 0-5 g.). The reaction product wa 
filtered hot and most of the solvent wa 
removed under suction pump. The liquid wa 
diluted and extracted with ether. The etherec 
extract was worked up in the usual manne 
to yield a yellowish liquid which crystallise 
from methanol as colourless needles, m.p. 12£ 
29° (lit Gm.p. 127-28°). 

Acetylation of the compound (III) w£ 
effected in presence of acetic anhydride an 
pyridine. The solution was kept overnight ; 
room temperature. On dilution a white solj 
separated which on crystallisation with ethan 
gave shining plates, m.p. 110-12°. 

The authors wish to thank Dr. W. V. Bhagw; 
for providing laboratory facilities and one ■ 
us (B. L. V.) expresses his thanks to the Counc 
of Scientific and Industrial Research, New Dell 
for the award, of a research fellowship. 


\-OCH, 

^ r Pb (OAOd 




( 1 ) 


\ / 

CHa/'X/'X/ 

(II) OCITa 


II 


/\/°\! 


HOH 


X"- 


CHs/X/'X/ 

H \pi 

(in) 


-OCHa 


followed by hydrolysis. The flavan-4-ol so 
obtained belongs to a-series which is in con- 
formity with the observations of Bokadia et al.2 
Clarklewis et al.^ established the configuration 
of the 3-br‘omo derivatives of flavan 4-ols by 
N.M.R. measurements and they concluded that 
flavan 4/5- ols may be regarded as 2, 4 cis com- 
pounds. In view of these observations flavan 
4a-ols may be assigned 2, 4 trans configurations. 
Hence 6-methyl-4'-methoxyflavan 4a-ol (III) 
belongs to 2, 4 trans series. 

6-Methyl-4'-methoxyflavan4’5 (i) (l-7g.),dry 

benzene (60 ml.) and lead tetraacetate (3-4 g.) 
were refluxed on a water-bath. After 10 hr. 


School of Studies in Chem., B. L. Verma. 
Vikram' University, M. M. Bokadxa. 

Ujjain (M.P.), August 11, 1964. 
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IDENTIFICATION OF METHIONINE IN 
PRESENCE OF VALINE 
Although various solvent systems commonly 
used in paper chromatography of amino-acids 
were tried by a number of workers, these 
could not resolve the pair methionine and valine 
— thus making the identification of methionine 
difficult in presence of valine. Smith^ has 
recommended conversion of methionine lo 
methionine sulphone which then runs to an 
otherwise unoccupied position in the chromato- 
gram. An occasional trace of methionine sulph- 
oxido may however' be found even under the 
carefully controlled conditions recommended in 
this method. 



FIG. 1. Uuklimensional paper strip chromatography- 
solvent system butanol : acetic acid : water (60 : lo : 25). 
(a) Single spot contairing valine and methionine after 
ninhydrin stainirg. {d) White spot of methionine against 
a i-ink background using location reagent potassium 
iodoplatinate. (c) White spot of meihlonine sulphone 
again>t pink backgroinKl using location reagent potassium 
iod'^platinate. id) Valine and methionine sulphone after 
oxidation with H 2 O 2 (after Smith). 

In this note, an easy method of identification 
of methionine even in presence of valine is 
described. Methionine in presence of valine can 
easily be located by using potassium iodoplati- 
nate for sulphur containing amino-acids.s A 
mixture containing methionine and valine is 
chromatographed on W :man No. 1 filter-paper 
using butanol-acetic acid-water. After chroma- 


tography the paper strip is dipped into 0-2% 
ninhydrin in acetone, and is heated when a 
single spot on the strip is noticeable which 
alone cannot help us in an unambiguous identi- 
fication of either valine or methionine. But if 
the strip after chromatography is dipped into 
potassium iodoplatinate reagent, methionine will 
only react, and will give a white spot against 
a pink background. 

To get moi'e information about the spot that 
reacts with iodoplatinate, the mixture is oxi- 
dised with hydrogen peroxide at 0® C., and the 
mixture is chromatographed. The strip is now 
dipped into potassium iodoplatinate. The spot 
that appeared at the valine position disappears 
completely, and a new spot at the methionine 
sulphone position is seen (see Fig. 1). 

The advantage of the method outlined in this 
note is that methionine can be identified even in 
presence of valine without subjecting the labile 
sulphur containing amino-acid to rather drastic 
oxidation procedure. We have seen that the 
above technique can satisfactorily be used for 
the identification of methionine present in 
complex mixture, e.g., plant extracts. 

Department of Chemistry, R. K. Barua. 

Gauhati University, K. Bhuyajst. 

Assam, India, June 27, 1964. 
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DIFFERENTIAL THERMAL ANALYSIS 
OF BRAZILIAN MINERALS 
V. Samarskites 

Preliminary notes on metamict minerals from 
the North-eastern Bi’azil have been reported by 
the authors in earlier papers.i'3 The present 
paper includes more details on the differential 
thermal characters of these minerals and also 
on others from Minas Gerais State. 

The samples come from four different localities 
namely : Alto de Giz near Ecuador, and 
Fazenda Fidalgo of the Rio Grande do Norte 
State ; Lira in the Paraiba State ; and Gruta dos 
Genei'osos from Minas Gerais State. The 
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samples are all dark-coloured, and a powder 
diagram taken for the first two after heating to 
1000® C. for six hours showed distinct identifi- 
cation with samarskites from the A.S.T.M. card 
index and the data given in earlier publication" 
while the other samples are obtained after 
identification. 

The powdered samples are passed through 
200 mesh, and are studied for their differential 
thermal characters using a Eberbach set where 
the heating rate is controlled to a 20® C./niin.-' 
with high intensity. The results are tabulated 
in Table I, together with the data given by Kulp 
ct oil.^ and Orceic for samarskites from different 
localities. 

Talle I 

D.T.A. data on samarskites with peak 
temperature °C. 


Loca’ities Endothermic E'ccthermic 


1. Al:o de Giz, Ecuador, 280 


560 

720 


RGN. Brazil W (L) 


VW 

S 


2. L ra, Par aiba, Brazil 200 

430 


CSO 


VW (L) VVW 


M 


3. Gruta dos Genero^os, 1(5 



CSO 


Mlaas Gerais, Bradl VW 



M-.S 


4. do. 

, . 


720 





M-S 


5. Fazenda Fidalgo 220 

G£0 

, , 



RGN, Brazil \V (L) 

T\I 




C. Brazil (Kulp et el.) .. ISO 

. , 

380 

720 


w 


VW 

M 


7. Canyon City (Kulp 190 


<90 

720 


ci ol.) VW 


VW 

TM 


8. Spruce Mine, Dt. 200 

• * 

4 CO 

700 


North Carolina, VW 


M 

U 


US. A. (Kulp et at. 





Rfcf. 3 and 1 ) 





0. Idem {^Idcm Kef. 3-2) SCO 





VVW 





10. „ ( „ 3-0 ISO 



700 

850 

W (L) 



v-s 

M 

11. „ ( „ C-4) .. 


490 

720 




\ vv 

r M 


12. „ ( „ 3-5) 2Cr, 


4S3 

710 

760 

VAV(L) M 

M 

M 

M 

13. „ ( „ 3-G) 200 


480 



VW (L) 

iv 1 



14. U.S.A. (Orcel) 220 

, , 

480 

.. 


W (L) 


M 



15. Madagaskar ( ,, ) 220 

, . 


700 


W (L) 



M 



Ir.tenshies: V— Very ; S—Strorg; M— Medium*, W— 
Weak ; L — Large. 


From Table I it is clear that all of them 
show the characteristic exothei’mic peak at about 
700 ±20° C. which varies in its intensity. Thus 
this is the point when samarskite attains crystal- 
lization. In the data given by Orcel (op. cit.) 
the samarskite from U-S-A, shows no corres- 
pondence with this observation, due to the lack 
of peak at 700* C. 
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Regarding the other curves, endothermic in 
nature, it is observed that they have no special 
significance than being indicators of some 
absorbed water or due to contamination of some 
clayey impurities. Interestingly they are reac- 
tions covering a wide range of temperature and 
with no sharp peak temperature. Other impuri- 
ties are considered to cause more exothermic 
reactions in the samples. The additional 
exothermic curve at 560° C. in the sample from 
Alto de Giz cannot be interpreted on the lines 
given by Keir and Holland'" who consider* it as 
due to priorite. These authors further suggest 
euxenite or eschynite for the exothermics at 
750° C. The sample under investigation does 
not show such peaks as are observed by Kulp 
et al.^ 

The intensities of the peaks in Table I are 
given by apparent visual observation. It is 
beyond doubt that they represent the energy for 
re crystallization in the samples, which is related 
to the degree of metamictisation. 

Escola de Geologia, Maria S. Adusumilli. 
Universidade do Recife, A. Bhaskara Rao. 
Recife, Brazil, June 22, 1964. 
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ON THE SIGNIFICANCE OF THE 
ANOMALOUS BIAXIAL QUARTZ AND 
SCAPOLITE IN GRANULITES FROM 
KODURU, ANDHRA PRADESH 
The caic-granulites in Koduru, Srikakulam 
District, Andhra Pradesh, consist of calcite, 
wollastonite, diopside, quartz, scapolite garnet 
(gi'ossularite) , orthoclase, microcline and albite. 
Apatite sphene, muscovite, pyrite, serpentine, 
biotite and chlorite are found in minor amounts. 

Quartz is granoblastic in the fine-grained 
rocks, but it is porphyroblastic in medium to 
coarse-grained rocks, which are usually gneissic. 
The quartz in some sections is uniaxial, but in 
others anomalously biaxial. In the latter, 
biaxial character, the optic axial angle varies 
from 4° to 17°. The quartz of the granitic rocks 
in the vicinity is however consistently uniaxial. 

Scapolite occurs pseudomorphous after calcite, 
as segregatioiis with diopside and calcite. It 
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contains inclusions of calcite, apatite and diop- 
side. Scapolite shows anomalous biaxial nature, 
the optic axial angle over X varying from 
5" to 16°. 

The quartz and scapolite in these granulites 
show anomalous biaxial behaviour. Such 
anomalous biaxial character has not been so 
far reported in India, so far as known to us. 
Examination of synthetic amethyst made by 
Tsinober and Chentsova shows biaxial character.^ 
According to the observations of Troger the 
anomalous biaxial nature of quartz has been 
explained as due to the directional pressure 
phenomena at high temperature.- Further, 
KrishnanG in his work on “Progress in Crystal 
Physics’’ suggests that under unidirectional 
pressure the uniaxial crystal becomes biaxial, 
unless the pressure direction coincides with 
the optic axis. Schuller^ has opined that 
directed pressure is the essential -factor for 
the stability of the mineral associations in 
granulite formation.^ The preliminary results 
of this work supplements indirect evidence to 
support the surmise of Schuller that directed 
pressure prevails during the formation of 
granulites. 

Since the effects of directed pressure have 
been observed only on scapolite and quartz in 
granulites, and not on the quartz in the granitic 
rocks in the vicinity, it is surmised that the 
formation of the granitic rocks is subsequent to 
the development of scapolite and quartz. 

Andhra University, A. V. R. Sastry. 

Geology Department, J. S. R. Krishna Rao. 
Waltair, July 10, 1964. 
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A NOTE ON CHASMATOSAURUS FROM 
THE PANCHET SERIES OF RANIGANJ 
COALFIELD, INDIA* 

The author while examining the Panchet rocks 
of the Raniganj Coalfield during early 1964 
collected some fragments of the skeleton of an 
archaic thecodont, apparently similar to Chas- 
rrMosaurus Haughton, consisting of parts of 
lower jaw and pelvis. The fossils were 


embedded in the greenish- white sandstones 
of upper Panchets exposed along the left bank 
of the river Damodar near the railway bridge 
about ^km. east of Deoli (23° 39' : 86° 53). 
They were found associated with the bones of 
Lystrosaurus and labyrinthodonts. 

The earliest record of fossil reptiles from the 
Panchets dates back to 1865 when Huxley^ 
described several isolated bones of Lystrosaurus 
and a fragmentary jaw of thecodont which 
he named Ankistrodon. Lydekker^-s doubtfully 
assigned a coracoid to Ankistrodon and sub- 
sequently referred it to the dinosaurian genus, 
Epicampodon. Later he^ reassigned it to 
Lystrosaurus. It was von Huene,5 however, who 
first suggested the possibility of the jaw of 
Ankistrodon indicus Huxley being cf Cnzsmzto- 
■saurus. 

The three fossil jaws, under reference, are 
better preserved and are more complete than 
Huxley’s specimen. All cf them are from the 
anteriormost part of the mandible and consist 
of dentaiy and teeth. One of these (Fig. 1) 



FIGS. 1-3. C’iasmatosauniJ s-p. X 1. Fig. 1. La-cra.1 
view ot the mandible. Fig. 2. Lateral view cf t.:e inandibU. 
lu. 3. Ilium. 

exhibits three sharply pointed, conical and 
recurved teeth which are arranged almost in a 
straight line. The teeth are hollow and com- 
pressed somewhat laterally with serrated 
margins. There are also longitudinal striations 
visible at the base of the teeth. The other jaw 
(Fig. 2) bears only three teeth, the tips of 
which are broken. The mandibles resemble 
closely with the illustrations given by Broom’^ 
and Broili and Schroder.7 

The two pelvic bones in the collection repre- 
sent the ilia (Fig. 3). Both these are v/ell 
preserved except for the upper part of t.ae 
blades which are slightly br-oken. They appear 
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to be pseudosuchian and are very similar to 
the pelvis of Chasmatosaurus. So far no arti- 
culated skeleton or any other fragment of the 
post-cranial skeleton of Chasmatosaurus is 
reported from the Panchets. Thus the present 
find is of considerable interest. 

Chasmatosaurus is known from the Lystro- 
saurus zone of South Africa and Sinkiang beds 
of China. Its presence in India in association 
with Lystrosaurus throws additional light on the 
distribution of these aquatic and semi-aquatic 
animals in the Gondwanaland during early 
Triassic times. 

The specimens are preserved in the collections 
of the Geological Survey of India as G.S.I. 
Types, 18123, 18124 and 18125. A detailed 
account will be published elsewhere. 

The author is thankful to Shri M. V. A. 
Sastry, Palaeontologist, Geological Survey of 
India, for his guidance. 

Central Palaeontological Labs., P. P. Satsanqi. 
Geological Survey of India, 

Calcutta, August 31, 1964. 


•Published with the kind permission of the Director* 
General, Geological Survey of India. 
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LABELLING OF THE ADULTS OF 
CHILD PARTELLUS SWINHOE 
(C, ZONELLUS), THE STALK BORER 
OF MAIZE AND ‘JOWAR’ WITH 
RADIOACTIVE PHOSPHORUS (P^=^) 

Although a number of methods of labelling 
adults of different insects have been reported 
there is little information about the labelling of 
lepidopterous pests. Green et al. (1957) i and 
Green and Pointing ( 1962)2 obtained radioactive 
adults of pine shoot moth, Rhyacionia huoliana 
(Schiff), with Co^o in order to study their dis- 
tribution and dispersal pattern. To take effec- 
tive control measures against Chilo partellus 
Swinhoe (Chilo zonellus) , the stalk borer of 
maize and ‘jowar’, it is essential to know its 
behaviour and dispersal pattern. To help us in 
this study a method of labelling the adults of 
C. partellus (C. zonellus) has been perfected 
which is described in this note. 


r Current 
L b'cience 

Fully formed caterpillars of C. partellus 
(C. zonellus) were starved for 17 hours. Radio- 
active phosphorus (P-‘^ 2 ) got from' the Atomic 
Energy Establishment, Trombay, Bombay, was 
used for labelling the adults of Chilo. The 
radioactive material was diluted to give 100 
microcuries activity in 1ml. Fresh maize stems 
were split open with a field knife, and in each 
stem a small cavity was scooped into which 
0*10 ml. (i.e.f 10 microcuries) of radioactive solu- 
tion was applied with a micro-tuberculine 
syringe. A starved caterpillar was liberated in 
the scooped portion and the second split half 
of the stem was replaced and tied with a rubber 
band. These caterpillars were then allowed to 
feed for 2 hours. They were washed thoroughly 
with water to remove surface contamination and 
then assayed for radioactivity. Fresh untreated 
maize stems were provided to them for further 
development. Each radioactive pupa was 
separated and kept in a specimen tube for the 
emergence of the adult. The activity of the 
adult moth was also recorded on emergence. 

These moths were then separated into males 
and females. Each pair was kept separately for 
mating and egg-laying in small 15 x 10 cm, glass 
rearing jars lined on all the sides with white 
paper. The females oviposited on these papers. 
The egg masses were then separated out, placed 
On an aluminium planchette and assayed for 
radioactivity. They were transferred to glass 
rearing jars for hatching. The eggs hatched 
within 4-6 days. On hatching 5 first instar 
caterpillars were taken and killed with benzene 
fumes. They were then kept on an aluminium 
planchette and assayed for radioactivity. The 
initial radioactivity ranged between 33 cpm and 
53 cpm. Later on the activity of 10 second 
instar caterpillars was recorded individually. 
These caterpillars were kept separately and 
given fresh maize stems (tender shoots) as food 
for further development. Radioactivity in tho 
subsequent instars (second to fourth) I'anged, 
on an average, from 29 cpm to 6 cpm whereas, 
in the adults it ranged between 2828 cpm and 
22759 cpm. Furthermore, when the adults were 
allowed to mate they laid fertile eggs with 
sufficient detectable radioactivity. It is important 
to note that the activity could be recorded not 
only in the adults but also in the subsequent 
generation up to 4th instar caterpillars. This 
observation will be useful in undertaking studies 
on the flight range and dispersal pattern, and 
they will not only be limited to the recovery 
of the liberated adults but also, in case where 
the adults escape recovery, the range of .flight, 
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etc., will be determined by the location of the 
radioactive egg masses or the caterpillars which 
retain radioactivity up to the 4th instax'. 

The authors are indebted to Dr. B. P. Pal and 
Dr. S. Pradhan for their constant encouragement. 

Division of Entomology, Snehamoy Chatterji. 
Indian Agricultural G. R. Sethi. 

Research Institute, M. W. Bhameurkar. 

New Delhi, June 6, 1964. M. G. Deshmukh. 
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ON THE DIVERSITY IN THE 
DEVELOPMENT AND ORGANIZATION 
OF STOMATA IN PHYLA NODIFLORA 
MICHX. 

The occurrence of more than one type of 
stomata in different organs of the same plant 
or sometimes side by side in the same leaf is 
well known. 1’- However, to the best of our 
knowledge there is no record of a plant which 
shows four main types of stomata with numerous 
variations in the organization of the stomatal 
apparatus as we describe hereunder in the leaves 
of Phyla (Lippia) nodifLora Michx. 

The leaves of the plant are amphistomatic 
having evenly scattered and irregularly 
orientated stomata. By far, the great majority 
of them' are diacytic (48%), but quite a few 
are paracytic (11%), anisocytic (4%) or anomo- 
cytic (3%). In addition to the normal pair of 
subsidiary cells, its diacytic (caryophyllaceous) 
or rubiaceous (paracytic) stomata may often 
show one or two additional (encircling) cells 
placed parallel or almost parallel to the sub- 
sidiary cells (see Fig. 1, A, B, C, J). Other 
stomata may be typically anisocytic with three 
unequal cells around the two guard cells (see 
Fig. 1, G) . The most interesting variation of the 
diacytic or the rubiaceous types are stomata 
(about 32%) with or without an encircling cell 
but with the guard cells and the pore placed 
at various oblique angles to the two subsidiary 
cells, the guard cells being neither perfectly 
parallel nor at right angles to the subsidiaries 
(see Fig. 1, D, E, F and J). We regard such 
stomata as ti'ansitional between the caryophyl- 
laceous and rubiaceous types. 

About 1-2% of the diacytic, paracytic or 
transitional stomata (with oblique guard cells) 
are enclosed by an anisocytic ring of three 
encirling cells (see Fig. 1, L). Very rarely there 
may be a stoma which is girdled round on three 


sides by a single crossed epidermal cell as in 
some ferns (see Fig. 1, I), Presumably, this is 
the result of the suppression of an earlier 
division in a diacytic stoma. 



Fig. 1. A-N. Phyla nodifijra. A, Diacytic stomata 
with and 'tsithout an encircling cell ; B, A ruliaceous 
stoma; C, A diacytic stoma with narrow subsidiaiies 
(left) and a rubiaceous stoaia with an encircling cell 
(rioJit) ; D, Trandtioiial and contiguoas stomata; E, 
Transitional stoma with an ancircUng cell ; F, Tran.^i* 
tional stoma with a triangular subsidiary cell which is in 
contact with a peiigene epidermal cell ; G, Anisocitic 
stoma; H, Diacytic stoma with two vtiy unequal sub- 
sidiaries and an encircling cell ; I, Fern type of stoma 
girdled on three sides by a single crossed subsidiary; J, 
Deveiofing transitional stoma with tne guard ceil mother 
ce'I showing an obliquely placed spindle ; K, Anomo- 
cytic stoma; 1, Transitional stoma with an anisocytic 
ring of encircling cells ; M, Abnormal 1 stoma with a 
single guard cell ; N, Stoma arrested at the mother cell 
stage. J, X 300; rest, X 150. 

We have confirmed that the development of 
the different types of stomata in P. nodifiora is 
generally mesogenous conforming either to the 
caryophyllaceous type of Asteracantha,^ rubia- 
ceous type of Drimys-^ or anisocytic type of 
Notonia grandiflora.a However, the fern type of 
stomata ai'e apparently mesoperigenousC and the 
ranunculaceous ones (see Fig. 1, K) perigenous. 

Abnormalities noticed include contiguous 
stomata (see Fig. 1, D), stomata with single guard 
cells (see Fig. 1, M) and stomatal meristemoids 
which have been arrested in various stages of 
development and matured into epidermal cells 
(see Fig. 1, N). The arrested structures are 
possibly laggards in the last generation of the 
meristemoids whose development was pre- 
maturely cut short by the maturation of the leaf. 

The remarkable variations shown by the 
stomata of P. nodifiora seemingly appear to be 
dependent on (i) the stomatal meristemoid 
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having three, two or one cutting face, (ii) its 
having at first three cutting faces and later two 
(in stomata showing a rubiaceous or caryc- 
phyllaceous apparatus enclosed by a ring of 
three unequal cells), (in) the number of divi- 
sions a meristemoid undergoes or (iv) the 
plane of the last division (in the guard ceil 
mother cell) in relation to the planes of earlier 
divisions. 

The occurrence of so many different types of 
stomata in the same leaf may, at first sight, 
raise strong doubts about the taxonomic value 
of this character. But while this may be true 
for plants where the stomatal form is variable, 
there are other plants, families and even higher 
taxa whose stomatal organization is unmi.^^- 
takably constant, e.g., Gramineae, Cyperaceae, 
and the monocots in generaF and in these it 
could still be used with advantage. The con- 
stancy of the stomatal characters or their range 
of variation, must, therefore, be tested in 
different taxa before they are used for taxo- 
nomic determinations. 

We are thankful to the C.S.I.R., Kew Delhi, 
for financial aid. 

Department of Botany, D. D. Pant. 

The University, Parveen' Kjdwai. 

Allahabad, May 11, 1964. 
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TRIGOHEEHA FOEUVM^GRAECTJM, 
B-CHROM030MES 

While undertaking the artificial induction of 
polyploidy in Trigonella fcenum-grcBcum it was 
observed that certain cells in the root tips of 
the geiminated seeds showed the presence of 
B- chromosomes. Detailed cytology of Trigonella 
focnum-gr cecum and its interrelationship with 
the allied genus Melilotus has been worked out 
by Biiattacharyya (1959). The B-chromosomes 
wei'e absent in his material. Hence more root 
tips were analysed to study the behaviour of 
these accessory chromosomes. The B-chromo- 
somes clearly showed median constriction. 
While studying meiosis one plant revealed B- 
chi’omosomes in pollen mitosis (Figs. 1 a and b). 


[ Current 
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It may be mentioned that the frequency of plants 
possessing the B-chromosomes is very low. The 
study of root tips revealed very few cells show- 
ing B-chromosomes, but the plant which had 
B -chromosome in pollen grain had it in practi- 
cally every grain. 





Figs. 1 a and 1 b. Photomicrograph and camera 
lucida diagram showing 8 A- chromosomes and a B- 
chromosome in pollen mitosis. 

The behaviour of B-chromosomes in the pollen 
grains has been studied in detail. At prophasei 
while rest of the chromosomes are long indicating 
little signs of condensation the B-chromosomo 
is quite condensed and no appreciable change 
in its size was noticed at later stages. At pio- 
metaphase the A-chromosomes are condensed 
and show clear constrictions. As observed in 
the root tips the B- chromosome has a median, 
constriction here also. When the A-chromo- 
somes form the metaphase plate the B-chr-omo- 
some also comes and orients itself on the plate 
like rest of the complement. It may be further 
added tEat at anaphase it shows normal dis- 
junction like the rest of the chromosomes and 
two daughter B-chromosomes reach the opposite 
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poles and are included in the telophasic nuclei. 
No B -chromosome was observed lagging and 
hence the chances of its elimination were far 
too remote in the present case. 

Muntzing and Nygren (1955) studied the 
diploid strain of Poa alpina from Ardez in 
Switzerland and found supernumerary chro- 
mosomes at meiosis which are not present in 
the root tips. However in contrast to their obser- 
vations we have found B-chromosomes in the 
root tips as well as the pollen grains which are 
the direct transfoi'mation product of meiotic 
cycle and hence give indirect evidence of their 
presence in the PMCs. Since the accessory 
chromosomes of Trigonella have a perfectly 
normal mitotic behaviour in the pollen grains 
it cannot be said that their centromeres do not 
function normally but during differentiation of 
root tissue some factor or condition makes it 
difficult or impossible for the accessories to react 
normally with the spindle. This ihiay explain 
the occui'rence of B-chroniosomes in practically 
every pollen grain and only a few cells in the 
root tissue. 

As regards the origin of the B-chromosomes 
animal kingdom provides evidence that they are 
derivatives of sex chromosomes. Melander 
(1950) and Virkii (1954) have reported cases 
in which certain chromosomes lie more or less 
on the border line of the typical sex chro- 
mosomes and the accessory chromosomes. Sorsa 
(1956) has reported the disturbance of sex 
determination in Sphagnum due to the presence 
of many accessory chromosomes ultimately 
leading to monoecious plants. However the 
finding provides evidence that as in the animals 
the accessory chromosomes in mosses may be 
derived from sex-chromosomes. Several workers 
believe in the origin of B-chromosomes by frag- 
mentation of A-chr'omosomes. In Oenothera and 
CaWia Cleland (1951) and Reese (1954) obtained 
data which support this hypothesis. In Caltha 
palustris Reese (1954) actually observed certain 
small A-chromosomes undergoing misdivision 
and giving rise to two telocentric small chro- 
mosomes which look and behave like the 
ordinary B-chromosomes occuri'ing in this 
species. Unlike such accessory chromosomes in 
Xanthisma texanum described by Berger and 
collaboratoi's (Berger and Witkus, 1954 ; Witkus, 
Lofey and Berger, 1955) the B-chromosomes 
in Trigonella jeenum-gr cecum have a median 
constriction and hence the postulation of origin 
by fragmentation is not valid in the present 
material. 

The B-chromosomes are shown to have some 


relationship with the ecological conditions 
(Lemis, 1953). Frost (1958) from a study of a 
large sample of Centaurea scihiosa from Sweden 
and other parts of Europe found a marked East- 
West difference in' the frequencies of accessory 
chromosomes. This geographical difference 
largely coincides with a difference in humidity, 
the fr'cquency of accessory chromosomes being 
higher in the arid regions. However, Frost has 
concluded that the selective forces have prob- 
ably played greatest role in this differentiation. 
On comparative basis the humidity around 
Lucknow is much lower than at Calcutta which 
lies in the region of heavy rainfall. It is quite 
possible that the B-chromosomes may be absent 
in Trigonella plants growing in certain regions 
of India and present in others, but only a 
detailed study can clarify this problem. 

As regards the morphological characters of 
plants having B-chomosomes there was no 
apparent change in the general appearance of 
the plant. Seeds of the plants having B-chro- 
mosonies have been collected and their progeny 
is under investigation. 

Cytogenetics Lab., S. S. Raghu\^ansh 2 . 

Botany Department, Sheil.^ Joshi. 

Lucknow University, 

Lucknow (India), February 7, 1964. 
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ANOMALOUS SECONDARY 
THICKENING IN THE ROOTS' OF 
GNETUM ULA BROHGN. 

An account of the anatomy of the roots of 
Gnetum gnemon has been given by Maheshwarl 
and Vasil.i far as the writer is awai‘a, there 
is no detailed account on the anatomy and the 
nature of secondary thickening in the roots of 
G. ula. A study was, therefore, undertaken from 
the material collected from Cool Heights, 
Visakhapatnam District, Andhra Pradesh. 

The root is diarch. Each of the two primary 
xylem bundles consists of eight to ten elements. 
In the thinner roots the secondary thickening 
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Ties. 1-4, J]g. 1. T.f. ihirxer rcot shewing rorircl Fecendary thickening, x CO. Fig. 2. T.s, root 
showing the fiist lirg cf vascular buncles, X 5. Fig. 3. T.s. old root showing successive ring of vascular 
bundles, x 1/3 Fat. size. Fig. 4. A tylcse, X 107. A, Prircary x\lem; B, Secondary xylem ; C, Ra>s; 
D. Can.lium: E, Ihlcem; F, Thlctni Ehics; G. Conical fibres; FI, Cork; J, king of vascular 
bundles. 


follows a normal course (Fig. 1) as in G. gnemon. 
However, the phellogen originates from the 
parenchymatous cells of the cortex and not in 
the pericycle as in most dicotyledonous plants. 
The rays are broad and consist of thin-walled 
parenchymatous cells rich in starch grains. 

When the root has attained a thickness of 
about 7 mm., new cambia arise at various points 
in the cells of the cortical parenchyma. Gradu- 
ally these areas become incorporated into a 
cylinder and produce wedge-shaped collateral 
vascular bundles as in the stem. The primary 
xylem is clearly distinguishable up to this stage 
(Fig. 2). Sooner or later, the growth of the 
first ring of vascular bundles ceases, and 
simultaneously another ring of vascular bundles 
begins to form outside it. Successive rings of 
vascular bundles are thus formed from the 
cortex but some of them remian incomplete 
resulting in an eccentric arrangement of the 
successive rings (Fig, 3). This type of 
anomaly extends throughout the older roots. 

It is interesting to note that some of the xylem 
vessels in the secondary wood show conspicuous 


tyloses, a feature not observed in the wood of 
the stem. Each tylose has a nucleus and 
numerous starch grains (Fig. 4). On wound- 
ing, the older roots extrude a gummy substance. 
The stems too show this feature after attaining 
a girth of about 40 inches. 

The anomalous secondary thickening in the 
stem of climbers like G. ida is usually consi- 
dered as an adaptive feature but it may not be 
regarded similarly in the root. That a single 
plant like G. ula should exhibit both adaptive 
and non-adaptive types of anomaly in the stem 
and root is something incomprehensible and 
may have to be considered perhaps as genetic. 

Thanks are due to Drs. C. R. Metcalfe, 
P. Maheshwari and J. Venkateswarlu for their 
interest and suggestions. 

Biology Department, B. S. M. Dxjtt. 

A.N.R. College, Gudivada, June 22, 1964. 
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A CONTRIBUTION TO THE 
EMBRYOLOGY OF UTRICULARIA 
WALLICHIANA Wt. 

Wylie and Yacom (1923), Kausik (1938), Khan 
(1954), Kausik and Raju (1955), Shivaramaiah 
(1964) have reviewed the previous literature 
on the embryology of the genus Utricularia. The 
present communication deals with the embryo- 
logy of Utricularia wallichiana. 

The material was collected round about 
Bangalore, and fixed in F.A.A., dehydrated and 
embedded in paraffin wax according to the 


customary practice. Sections were cut at 8-12//- 
and stained in Heidenhain’s haematoxylin. 

A transection of a young anther lobe shows 
an epidermis, endothecium, a middle layer and 
tapetum surrounding the microspore mother 
cells. Tapetal cells are uninucleate in the begin- 
ning but later becomes bi- and tri-nucleate 
(Fig. 1). The microspore mother cells undergo 
meiotic divisions to form tetrads of microspores. 
The micr ospores are tetrahedral and decussate in 
arrangement (Figs. 2-3). The mature pollen 
grain is 3-nucleate (Fig. 4), as in Utricularia 






Figs, l— 12. Fig. 1. T.S. of young anther lobe showing microspore mother cells sourrounded by 
tapetum, a middle layer, endothecium and epidermis, X 1,200. Figs. 2 and 3. Tetrahedral and decussate 
arrangement of microspores, X 1,500. Fig. 4. o nucleate pollen grain, X 1,500. Fig. 5. Portion of an anther 
lobe showing fibrillar endothecium, X 1,200. Fig. 6. Ovule with single hypodermal archesporial cell, X 1,200. 
Fig. 7. Ovule with twin archesporial cells, X 1^200. Figs. 8 and 9. Linear and T-shaped tetrads of megaspores, 
X 1,200. Figs. 10-12. Stagers in the development of Embryo-sac, X 1,200. 
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fiexousa (Khan, 1954). The anther at the time 
of dehiscence exhibits fibrillar endothecium 
(Fig. 5). 

The ovary is superior and unilocular. The 
ovules are indefinite, anatropous, unitegmic, 
tenuinucellate and are arranged on the flattened 
massive central placenta. There is single hypo- 
dermal archesporial cell, but occasionally two 
archesporial cells are met with (Figs. 6-7). The 
archesporial cell directly functions as the 
megaspore mother cell. The megaspore mother- 
cell by meiotic division gives rise to linear and 
T-shaped tetrads of megaspores (Figs. 8-9), as 
in Utricularia flexuosa (Khan, 1954) . The 
chalazal functioning megaspore by three suc- 
cessive divisions gives T'ise to an octonucleate 
embryo-sac of the Polygonum- type (Figs. 10-12). 
The fully formed embryo-sac is curved with a 
broad micropylar and tapering antipodal end. 
The micropylar end of the embryo-sac protrudes 
beyond the ovule and comes in contact wth the 
placental nutritive tissue. A conspicuous integu- 
mentary tapetum develops in the middle of the 
embryo-sac. 

My thanks are due to Prof, S. Shamanna for 
his valuable suggestions and to Rev. Fr. E. 
D’Souza, S.J., Principal, for his encouragement. 
My thanks are also due to the Sytematic 
Botanist, Coimbatore, for kindly determining the 
species. 

Department of Botany, G. Shivaramiah. 

St. Joseph’s College, 

Bangalore-1, July 6, 1964, 
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ON THE OCCURRENCE OF THE 
ANEMONE PHYTOCOETEOPSIS 
RAMUNNI PANIKKAR IN THE COCHIN 
BACKWATER 

While making a faunistic study of the Cochin 
backwater, an interesting species of anemone 
was observed in shallow regions partially buried 
in a deposit formed of silty sand. This was 
later identified as Phytocoeteopsis ramunni 
Panikkar. Panikkar (1936) first recorded the 
above species from- the brackish water of Adyar 
lake in Madras. Altogether eighteen specimens 
were obtained and a close study revealed that 
the specimens collected from the Gochin back- 
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water agree with type specimens from Adyar. 
However, in the present locality the anemone 
seems to show a preference to a fine sandy 
bottom and it was absent in muddy deposit and 
at a bottom formed of decaying leaves and twigs. 
The anemones were collected using crowbar, 
but some of the specimens broke lengthwise 
along the inter-mesenterial region and recoiled, 
exposing the ripe gonads. 

In the Cochin backwater’, the salinity of the 
water varied from 0*40% to 34-00% and 
P. ramunni was found to occur in the locality 
only during November to May when the salinity 
was above 20%. 

An attempt was made to study the salinity 
tolei’ance of P. ramunni and specimens of 
lengths up to 15 cm. were intr'oduced in a table 
aquarium of size 2' X 1' X Y. A layer of deposit 
obtained from the lake where the anemone is 
generally found was spread in the aquarium 
and 8 specimens were planted in small burrows 
after filling the tank with lake water in Decem- 
ber 1953 when the salinity was 28-75%. Every- 
day about one -third of the water in the tank 
was replaced by lake water ; thus the salinity 
was gradually lowered to 0*40% during June 
and July when five of the specimens died, while 
the remaining ones were found retracted into 
the buri’ows. However, in the following months 
when the salinity of water in the tank increased 
the survived ones became active and appeared 
to lead a normal life. The anemones were fed 
with plankton and ar’tificial food like fat of 
cockroaches. 

I thank Dr. C. V. Kurian for his encourage- 
ment and Dr. N. K. Panikkar for his help in the 
identification of the specimen. 

W.P. Branch, P. V. Chertyatst. 

Forest R,esearch Institute, 

Dehra Dun, July 6, 1964. 
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ON SOME NEW RECORDS OF 
PARASITES OF HYPERA POSTICA 
(GYLLENHAL) (COLEOPTERA : 
CURCULIONIDAE) * 

In India Hypera postica (Gyllenhal), the 
luceine weevil, had been collected on a large 
number of fodder crops such as Tucernc’ 
(Medicago saliva), ‘Senji’ (Melilotus alba), 
Lathyrus hirsuta, ‘trefoils’ (Trifolium alexandri- 
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num) and a weed locally called as ‘Akta’ in Piisa 
(Bihar). The pest though sporadic sometimes 
becomes serious. 

Systematic survey and collection of various 
stages in the growth and development of the 
pest was made under the PL-480 Scheme for 
Survey of Beneficial Parasites and Predators of 
crop pests, with a view to collect the natural 
enemies. This note summarises the results of 
the field collections and the rearing of parasites 
in the laboratory from different host stages 
during December 1963 to April 1964 in the 
lA.R.I. Estate, Since April 1964 unsuccessful 
attempts were made to collect either the adults 
or the immature stages of the lucerne weevil in 
Delhi and Bulandshahr (Uttar Pradesh) areas. 
The parasites that emerged from the Delhi area 
collections have been identified as : (i) Bathy- 
plectes exiguus ? (Gravenhorst) , (ii) Necremnus 
leucarthros ? (Nees) and (Hi) Hahrocytus sp. 
The occurrence of and the parasitisation of 
Hyper a postica (Gyll.) by these three parasites 
is being recorded for the first time not only from 
India but from the Oriental Region. 

Bathyplectes sp. (Ichneumonidae : Hymen- 
optera). — This parasite has been identified as 
very closely related to B. exiguus (Gravenhorst). 
It parasitises only a very small percentage of 
weevil population as evidenced from the follow- 
ing figures : Out of 2,647 grubs collected from 
the field from middle of February to middle of 
March 1964, only seven adults of Bathyplectes 
emerged successfully and four more parasites 
remained in their pupal stage. The pupse of 
Bathyplectes are oblong-oval, brownish testa- 
ceous with a central yellowish band. Further 
studies on the biology of the parasite, percentage 
parasitism and the causes of its low percentage 
of parasitism is under study. Earlier a pale- 
arctic species, Bathyplectes curculionis (Thomson), 
had been reported to be parasitising Hypera 
brunneipennis (Boheman) (Bosch, R. von den 
and Dietrick, E. J., 1959 and Dietrick, E. J. and 
Bosch, R. von den, 1953) and hence was imported 
(Chamberlain, 1926) into the United States 
against Hypera postica, Hamlin et al. (1949) 
and Michelbacher (1940) reported it as being 
of considerable importance in the biological 
control of Hypera postica in the United States 
and parts of Northern California. 

Necremnus sp. (Eulophdae : Hymenoptera) , — 
This parasite was reared from the field-collected 
pupae during the month of March 1964 and has 
been identified as very closely related to the 


species leucarthros (Nees). Out of 1,271 field- 
collected pupse as many as 152 parasites emerged. 
Further, the mature grubs, just before pupation, 
were subjected to these parasites in jars in the 
laboratory. These parasites bred successfully 
on the natural host. The culture could not be 
maintained in April 1964 as there was no pest 
infestation in the fields of lucerne and other 
fodder crops round about Delhi. The pupae 
collected during the first fortnight of April were 
not parasitized. Earlier Gahan (1941) described 
Necremnus oregonensis reared from the pupae 
of Hypera rumicis (L.) and N. breviramulus 
from the pupae of H. eximis Lee. and H. com- 
pectus (Say) in the United States. 

Hahrocytus sp. (Pteromalidae: Hymenoptera). — 
Only 21 specimens of this parasite were reared 
out of 855 field-collected pupae of Hypera postica. 
Earlier, this parasite has been reported as a 
hyperparasite of the genus Bathyplectes espe- 
cially the species curculionis (Thomson) and 
exiguus (Gravenhorst) (Muesebeck, C. F. W. 
et al., 1951) both of which were reared from 
different species of the genus Hypera (which 
do not occur in India) in the United States. 
Further studies are in progress to ascertain the 
exact relationship of the parasite in relation to 
the host. 

The authors are grateful to Dr. S. Pradhan 
for his keen interest in these studies. 

Division of Entomology, B. R. Subba Rao. 

Indian Agricultural Baldev Parshad. 

Research Institute, Atma Ram. 

New Delhi, July 16, 1964. R. P. Singh. 

M. L. Srivastava. 
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Italian Physical Society — Proceedings of the 
International School of Physics ‘‘Enrico 
Fermi”, Varenna, Italy. (Published by the 
Academic Press, Inc., Ill, Fifth Avenue; New 
York-3^ New York, U.S.A.) 

Course 26 : Elementary Particles. Edited by 
M. Conversi, 1964. Pp. 264. Price $ 10.00. 

The course ran from July 23 to August 4, 1962 
and its Director was M. Conversi, and it was 
attended by eighty-two-persons. The subject- 
matter of the course was covered in four sections. 
The first section was on “New Mesons and 
Resonances in Strong Interactions” and the 
following were the speakers : A. H. Rosenfeld — 
Strongly interacting particles and resonances ; 

J. J. Sakurai — ^New mesons and resonances in 
strong-interaction physics. Theoretical. The 
second section was on “Selected Topics on 
Strange Particles” and the following were the 
speakers : F. S. Crawford — Strange-particles 
decay ; H. K. Ticho — Strange-p article resonances. 
The third section was on “Form Factors of Ele- 
mentary Particles’’ and S. Drell spoke on that 
subject. The fourth and concluding section was 
on “Miscellaneous Subjects” and the following 
were the speakers : D. Atkinson— Prediction of 
pion phases by dispersion relations ; P. Franzini — 
Determination of the /u-neutrino helicity ; 
R. Gatto — ^The two neutrinos ; M. G. N. Hine — 
The CERN proton synchrotron, 1954-1962 ; 
forecast and reality compared. 

Course 27 : Dispersion and Absorption of Sound 

by Molecular Processes. Edited by D. Sette. 

1964. Pp. 443. Price $ 17.00. 

The course ran from August 6 to August 18 
1962^ and its Director was D. Sette. It was 
attended by sixty persons. The subject-matter 
of the course was covered in a series of lectures 
and the following were the speakers and the 
respective topics dealt with by them K. F. 
Herzreld — Theory of fluids ; H. O. Knezer- 
Relaxation thermique dans le gas ; M. Green- 
span — Translational dispersion in gases ; J. Lamb 

^Dispersion and absorption of sound by molecular 

processes : thermal relaxation in liquids ; T. A. 
Litovitz — Ultrasonic relaxation in liquids ; 

K. Tamm — ^Acoustic relaxation in electrolyte 
solutions ; W. P. Mason — ^Absorption and dis- 
persion of sound in polymer solutions, polymer 
liquids, rubbers and solid polymers; K. F. 
Herzfeld — Theories of relaxation times; H. J. 


Bauei* — ^Phenomenological theory of multiple 
relaxation processes ; C. G. Sluijter — Rotational 
relaxation in the sound absorption of hydrogen 
isotopes ; R. T. Beyer — Measurements of ultra- 
sonic velocity and absorption in liquids at high 
frequencies, at high temperatures and under 
high hydrostatic pressure ; R. T. Beyer— 
Measurements of ultrasonic velocity and absorp- 
tion in liquids under high sound intensities ; 

L. Liebermann — Determination of the kinetics 
of chemical reactions by sound absorption or 
dispersion; J. M. Stevels — The dielectric pro- 
perties of quartz crystals and fused silica in 
relation to their imperfections ; R. W. B. Stephens 
— Ultrasonic attenuation in liquid metals ; A. J. 
Kovaks — ^Recouvrance of volume des verres ; 
comparaison entre les experiences et une theorie 
phenomenologique ; A. J. Kovacs and J. D. 
Ferry — ^Variations des parametres viscoelastiques 
du polyacetate de vinyle dans le domaine de sa 
transition vitreuse ; P. G. Bordoni — ^Relaxation 
of lattice imperfections in solids. 

C. V. R. 


Experimental Chemotherapy, Volume II. Edited 
by R. J. Schnitzer and Frank Flawking. 
(Academic Press, Inc., Ill, Fifth Avenue; New 
York-3, New York, U.S.A.) , 1964. Pp. xvii -|- 
614. Price $ 23.00. 

The volume under review presents a series 
of discussions on the broad fleld of chemotherapy 
of bacterial infections. Featured are the che- 
mistry, antimicrobial action, and toxicology of 
antibacterial agents. After an introductory 
chapter by C. H. Browning, Paul Ehrlich’s co- 
worker, describing the early history of anti- 
bacterial therapy with dyestuffs, the contributing 
authors, all specialists in their fields, discuss 
the various groups of active compounds on the 
basis of their own experimental work. The 
individual articles are listed below : (1) Chemo- 
therapy with Antibacterial Dyestuff by C. H. 
Browning ; (2) The Mode of Action of Some 
Antibacterial Substances by H. J. Rogers ; (3) 
Strategy and Tactics in Antibacterial Chemo- 
therapy by Robert Knox ; (4) Microbial 

Resistance to Harsh and Destructive Environ- 
mental Conditions by D. J. Kushner ; (5) Anti- 
bacterial Chemotherapy with Sulfonamides by 
Lucien Neipp ; (6) Experimental Pharmacology 
and Toxicology of Sulfonamides by R. E. 
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Bagdon ; (7) The Nitrofurans — Chemotherapeutic 
Properties by Henry E. Paul and Mary F. Paul ; 
(8) Antibacterial Agents of Limited Action by 
R. J. Schnitzel’ ; (9) Experimental Chemotherapy 
of Tuberculosis and Other Mycobacterial Infec- 
tions by Guy P. Youmans and Anne S. Youmans ; 
(10) Experimental Chemotherapy of Leprosy by 
Philip C. Eisman. 

C. V. B. 


Self-smoothing Fabrics. By J. T. Marsh. (Chap- 
man & Hall Ltd., London, W.C.-2), 1962. 

Pp. vi -j- 399. Price 70 sh. 

Until the publication of this book a Textile 
Chemist had no book to give all the information 
on Resin finishing. The book has a unique 
place in the field as it is written with the 
authority of many years of actual experience 
by one of the inventoi's of the original chemical 
process. Though the book is meant for a 
Textile Chemist with a specialised knowledge 
on I'esin finishing, this will be equally useful 
to a student as well as the Finisher. 

The twenty-three chapters divided under the 
sub-groups ‘The substrata’, ‘Chemical com- 
pounds’, ‘The finishing process’, ‘The Mechanism 
of Deformation and recovery’ and ‘Testing’ are 
well illustrated and documented. The chapter 
on ‘chemical compounds’ is very informative and 
deals with all types of thermosetting resins, 
linear reactants, cyclic reactants, chloralkyl 
compounds, catalysts additives. 

The theory of crease recovery and also the 
testing methods are dealt with in great detail. 

By the publication of this book Marsh had 
added one more book to his series of ‘Textile 
Science’, ‘Bleaching’; ‘Finishing’; ‘Mercerising’ 
and ‘Chemistry of Cellulose’ all of which are 
wi'itten in a lucid manner to suit students, 
technologists and chemists alike. 

C. V. R. 


Energy Band Theory (Volume 16 of Pure and 
Applied Physics). By Joseph Callaway. Con- 
sulting editor H. S. W. Massey. (Academic 
Press, Inc., Ill, Fifth Avenue, New York-3), 
1964. Pp. 357. Price $ 10.00. 

This book contains a discussion of the prin- 
ciples and methods of the calculation of the 
energy levels of electrons in crystals. In 
Chapter 1, the language of band theory is deve- 
loped with attention to the general features of 
band structures which may be deduced from 
considerations of crystal symmetry. Chapter 2 
includes a description of the principal methods 
for the solution of the Schrodinger equation in 


a periodic potential together with a survey of 
the problems encountered in the construction 
of the potential function in the Hartree-Fock 
approximation. Some of the results of experi- 
mental investigations of the band structures of 
materials, including the alkali metals, the noble 
metals, and common semiconductors, are sur- 
veyed in Chapter 3, and compared with theo- 
retical calculations. The effects of external 
perturbations including electric and magnetic 
fields, on band structures, are considered in 
Chapter 4, together with a discussion of the 
energy of electrons bound to point impurities. 
A calculation of optical constants is also included. 

C. V. R. 


Holden^Day Series in Mathematics : (Holden- 

Day, Inc., 728, Montgomery Street, San 

Francisco) : 

Elementary -Analysis. By R. F. McCoart, M. W. 

Oliphant and A. E. Scheerer, 1964. Pp. 251. 

Price $ 7.95. 

Elements of General Topology. By S-T. Hu, 

1964. Pp. 214. Price $8.75. 

Challenging Mathematical Problems. By A. M. 

Yaglom and 1. M. Yaglom, 1964. Pp. 231. 

Price $ 5.95. 

The first two are introductory text-books’ 
written for' use in American Colleges for liberal 
arts students as well as first-year graduate 
students in mathematics. Elementary Analysis 
provides a logical approach to b^sic concepts 
of calculus, limiting the choice of material to 
selected topics. The emphasis is on functions 
of one variable, their limits, their derivatives 
and their integrals. There are large number of 
exercises for students to prove. 

Topology has not yet come to be included in 
the graduate curricula of all Indian Univer- 
sities. For those who would like to be intro- 
duced into the subject Hu’s book can be 
recommended. There are six chapters in the 
book. The first three chapters cover the ele- 
ments of general topology under the headings : 
Sets and functions ; Spaces and maps ; Properties 
of spaces and maps. The last three chapters 
present some specific topological topics under 
the heads : Polytopes ; Spaces and maps ; and 
Fundamental groups. 

Students of mathematics in Indian Univer- 
sities can profitably read these two volumes to 
get an idea of the scope of syllabus in the 
subject learned by their compeers in the 
antipodes. 

The third book written by twin brothers is a 
translation and adaptation (by J. McCawley, Jr. 
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and B. Gordon) of a weii-known Russian 
problem book. As the title indicates, the volume 
contains a hundred challenging problems and 
their solutions. The chief aim in this book of 
problems is to acquaint the reader with a 
variety of new mathematical facts, ideas and 
methods. The reading is not only amusing but 
very stimulating. A. S. G. 


Elementary Particles and Cosmic Rays. By 

Alladi Ramakrishnan. (Pergamon Press), 1962. 

Pp. xiii + 558. Price £ 5 net. 

This book covers two distinct areas of physics ; 
Part I deals with Elementary Particles and 
Part II with Cosmic Rays. 

Elementary particle physics has been covered 
in a comprehensive manner : single particle 
wave functions and wave equations, quantum 
electrodynamics, quantum field theory and the 
non-perturbative approach, pions and strange 
particles, weak interactions, strong interactions 
and symmetries. There are extensive, readily 
available formulae, and an excellent collection 
of references. This could be recommended as 
good first reading for all those embarking on 
theoretical physics and intending to carry out 
research on elementary particles. The trouble 
with this , field is the rapid rate at which new 
information comes in : resonance physics, weak 
interactions, Regge polology, scattering processes, 
etc. 

Part II dealing with Cosmic Rays is not in the 
same class. The treatment and choice of topics is 
rather conservative : primary cosmic radiation, 
time variations, geomagnetic effects, interactions, 
cascades and origin. This would have been per- 
fectly satisfactory many years earlier. The IGY 
and space exploration, the discovery of the many 
solar-terrestrial relationships, radiation belts, 
solar particle radiation, the massive attack on 
extensive air showers, deep underground studies, 
recent International Cosmic Ray Conferences 
which may be referred to in Proceedings of 
recent International Cosmic Ray Conferences 
(Moscow 1959, Kyoto 1961), and which have 
had a profound impact on the outlook of cosmic 
ray research are left out. No feeling of this 
exciting perspective, as exciting as the ferment 
in elementary particle physics, is conveyed by 
Part II. This is a pity. This may be because 
the author’s deep personal interests lie in the 
areas covered by Part I ; of the areas covered 
by Part II, that field to which the author has 
made personal contributions, namely, the mathe- 
matical theory of cascades, is well presented. 
Having said this, in fairness, it should be stated 
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that the topics chosen for covei'age in Part II 
have been dealt with reasonably satisfactorily. 

The reviewer’s personal view is that the two 
parts should have been covex'ed in separate 
volumes. There seems to be no advantage in 
binding into one volume the two completely 
separate entities ; there is so little ci'cs-s- 
referencing. Cosmic ray research today links 
up largely with astrophysics, cosmology, mag- 
net ohy dr odynamics, plasma physics and geo- 
physics. It is only in the studies of interactions 
at energies unattainable with machines that 
cosmic ray research logically ties in with Part I ; 
and even then the language of the cosmic ray 
physicist studying this area, because of the very 
nature of the observations and limited experi- 
mental techniques, is so different from that used 
in Part I. There is today a distinct need for a 
good monograph on cosmic ray physics but 
Part II unfortunately does not fill that role. 

The production standards are high, as i*"^ 
expected of Pergamon Press ; but the cost is 
also rather high and puts it beyond the reach 
of most students, a group for whom it has bceti 
written. There are some unfortunate mishikos 
such as the one on page 397 where, in the 
famous Bethe-Bloch ionization loss formula, the 
denominator contains instead of U". 

M. G. K. Menok. 


Advances in Protein Chemistry (VoL 17). 

Edited by C. B. Anfinsen, M. L. Anson, 

K. Bailey and J. T. Edsall. (Academic Press, 

New York and London), 1963. Pp. xiv -b412. 

Price $ 14.00. 

This volume of this well-known series starts 
with a personal tribute to the late Professor W. T. 
Astbury, a pioneer in the study of the molecular 
structure of pr'oteins. The aim in this tribute 
is primarily to portray Astbury as a man ; his 
scientific work is too well known to requix'c 
repetition. 

The volume consists of six reviews on diverse- 
fields. The chapter on “The Properties of 
Proteins in Non-Aqueous Solvents” by S- J - 
Singer deals with some of the various new 
developments and is in a sense in the nature 
of a preview. Hydrogen ion titration curves 
are dealt with in the next chapter by C. Tanford, 
who is a leader' in this field in recent year's. 
The next chapter on “Regularities in the 
Primary Structure of Proteins” by F. Sorm and 
B. Keil is more controversial and deals more 
with the authors’ point of view, which may 
not be generally accepted. However, the data 
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jjointed out are sure to lead to interesting 
investigations. This is followed by a short 
chapter on the use of “Ci^oss-linked Dextrans as 
Molecular Sieves” by J. Porath. The next 
chapter on elastin by S. M. Partridge is exten- 
sive and informative, and is in fact the first 
such review on this protein. Although collagen 
has been extensively studied, elastin has been 
relatively neglected, and it is reassuring to note 
that so much interesting work has been done 
and going on on it. The last chapter by D. B. 
Wetlaufer deals with the ultra-violet spectra of 
proteins and amino- acids, particularly on the 
more recent developments. 

All the chapters are uniformly well written 
and there is no doubt that this volume of the 
Advances will be widely read by chemists and 
biochemists alike. G. N. R. 


Progress in Astronautics and Aeronautics 
(Vol. 12) . Ionization in High Temperature 
Gases. Edited by K. E. Shuler and J. B. Fenn. 
(Academic Press, New York), 1964. Pp. xiv -|- 
409. Price : Reg., $ 5.75 ; Members, $ 4.25. 
This is the latest volume in a series started 
by what used to be the American Rocket Society, 
and now being continued by its successor, the 
American Institute of Aeronautics and Astro- 
nautics. The present volume is a selection of 
papers presented at an ARS Conference on Ions 
in Flames and Rocket Exhausts, held in October 
1962, but it contains in addition a few invited 
survey articles. 

The title of the Conference describes the 
contents of the book fairly well. In a gas in 
equilibrium, the ionization present can always 
be computed under any given conditions by 
Saha’s equation. In practice, however, there are 
two questions : first, one is interested very much 
in the rate at which ionization occurs, which is 
crucial in a dynamic situation ; second, the prob- 
lem becomes very complicated because of the 
large number of possible, competing reactions. 
Most papers in the book are concerned with 
aspects of these two questions. About half of 
it is the work of chemists, who give an interest- 
ing summary of their work on the physical 
chemistry of ionization, and report with satis- 
faction that the kind of ionization processes that 
actually occur, especially in flames, are now 
basically understood. In fact it is knowledge 
of the ordinary chemical reactions involving 
neutral molecules that is now the weaker link, 
for here there are no experimental techniques 
yet comparable to those so effectively used on 
charged particles. 


The rest of the book is perhaps inspired more 
directly by applications. Apparently nobody is 
happy with the ionization actually obtained, for 
while one group is busy trying to suppress it, 
other groups are doing their best to enhance it ! 
For those interested in magnetohydrodynamic 
effects and devices, a high electrical conducti- 
vity is important. Four papers deal with this 
question, and there is how much information 
on the possibilities and limitations of seeding. 
There is one paper on rocket exhausts, where 
ionization is undesirable because it affects 
communications and detection. There are two 
papers on ionization behind shocks and detona- 
tions, including a useful summary by Teare of 
the work done over the years at AVCO. 

It would have been interesting to be told how 
all this gas physics is coupled with the fluid 
dynamics, especially in rocket exhausts, but 
presumably that was not quite within the scope 
of the Conference. In any case, the volume is 
a timely, useful and authoritative survey of its 
subject. 

R. Narasimha. 
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inn.-aint *^4 r.o.ptrrrtl i-athation, and in this 
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im iiiliclr in Narufc c S<.*pH*itib<*r 5, U)04). The 
trelimtinr hua the KaUiuin arsenide injection 
Umrr aa ihr -umier. It has Ua* greal advantage 


tliat in any experiment requiring the elimination 
ot llu' exciting line from the scattered radiation, 
a gallium arsenide filter may be placed in front 
ef tin* i.U, i)hotomultiplier. Gallium arsenide 
has a vi*ry steep absorption edge the wavelength 
of which can be changed by varying the tem- 
IMS'alure. Thus the filter can be set to attenuate 
idrongly the exciting line and transmit any 
Kanian line of longer wavelength that may be 

IH'est'ni. 

He.su Its of ob.servations on iodine dissolved in 
carbon Udrachloride, and on dilute solutions of 
<\vanine dye dcanonstrate the possibilities of 
Ivainan measurements with near infra-red 
<*xciling lines. — {Nature, 1964, 203, 1052.) 

Spiral Structure in the Andromeda Nebula 

'flu.‘ Great Nebula in Andromeda has played 
an impurtaut part in the development of our 
knowknlge of galaxies. The late Dr. Walter 
Haadt‘ initiated many investigations of the Nebula 
vvhieli are now being completed by his colleagues. 
4\vo paptu’s .just published in the Astrophy steal 
Jounuil (1904, 139, 1027 and 1045) deal with the 
('mission nc'buUe in the Nebula. At one time it 
had Ix'cn thought that no gaseous emission 
nebuUe were present in the Andromeda Nebula. 
Haade doubted this, and accordingly photo- 
g,raphed the Nebula with the 100-in. telescope 
at Mount Wilson, using various specially selected 
cointbiiiations of photographic plates and filters. 
Tlu' br.st pajier by Baade and Arp catalogues 688 
(‘mission nebuUe. These objects appear to out- 
liiK' tlu' spiral structure well but their inter- 
pix'tation is not easy. In the second paper Arp 
g.ives a detailed discussion of the problem of 
the .structure' of the Nebula. 

Direc't, photographs have shown that the best 
re'pn'sentation of the spiral structure is obtained 
if it is as.sumed that the Nebula is tilted at an 
angU' of K)*' to the line of sight. But on this 
piciurt' it becomes dUIicult to fit in the emission 
lu'bula'. Dr. Arp suggests that the whole plane 
of tlu' Ni'bula is warped, with a tilt of 16° for 
11 k‘ side more distant from us, and for the 
c(‘ntral rc'gions, and a tilt of 11° for the near- 
.si(l(' regions. On this picture the emission 
nebului form a complete spiral. There is 
t'vidence that the warping is caused by the com- 
panion elliptical galaxy, M 32. — (Astrophys. J., 
1064, 139, 1027). 
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THE NEW PHYSIOLOGY OF VISION 

Chapter V. Corpuscles of Light and the Perception of Colour 

Sir C. V. RAMAN 


/|1HE subject of colour is of extraordinary 
interest and importance. The nature of 

the colour-sensations experienced in various 

circum.stances and the genesis of those sensa- 
tions are, therefore, amongst the major problems 
with which the physiology of vision is con- 
fronted, In the pi'esent chapter these problems 
will be considered, but we shall restrict ourself 
to the specially simple class of cases in which 
1lic sensations are those excited by light of 
spectral purity, in other words, by radiations 
limited to a narrow range of wavelengths in 
the spectrum. The sensations excited by 

spectrally composite radiations present a 

Held of enquiry of a more complex nature. 
They will be dealt with in later chapters. 

That the sensation of colour arises from and 
is closely related to the corpuscular nature of 
light is evident from the progression of colour 
observed in the spectrum. When white light 
omitted by a solid body held at a high tem- 
perature is analysed by passage through some 
dispersing apparatus, c.g., a prism or a dif- 
fraction grating, it appears spread out into a 
continuous band of colour. If the dispersion 
Ik adequate, a great many different colours may 
be distinguished in it. These colours form a 
continuous sequence, and since the light isolated 
from a sufficiently narrow region of the 
rpectrum consists of corpuscles all having the 
rarnc or nearly the same energy, it follows that 
each specific colour observed in the spectrum 
corresponds to a distinct set of corpuscles all 
having the same or nearly the same energy. 
The association thereby made evident between 
the energy of the light-corpuscles and the colour 
sensations excited by them is clearly of a 
fundamental nature. It has, of necessity, to 
form the basis of any attempt to ascertain or 
elucidate the nature of the sensations of colour. 

Liuviinosity cLTid Colouv . — The visual effect of 
light reaching the eye is determined by two 
variables capable of quantitative specification 
and measurement, viz., the flux of light and its 
spectral character. We may proceed to associate 
these two physical variables respectively with 
the two characters which are noticeable in our 
visual sensations, viz., the brightness of the 


light and its chromatic effect. This way of 
regarding the matter is, however, not free from 
difficulties. It assumes without proof that 
luminosity and colour are independent sensa- 
tions. Actually, it is possible to take a dif- 
ferent view of the situation. While recognising 
that the visual effect of light is determined by 
two factors which can be independently varied, 
we may regard the sensation as being itself one 
and indivisible. An argument which lends 
support to this latter view may be based on a 
consideration of the effect of progressively 
reducing - the flux of light till it reaches the 
vanishing point, while its spectral character 
remains unaltered. It is evident that the entire 
sensation would disappear when the flux of 
light is zero. This leads us to the inference 
that luminosity and colour are not independent 
sensations but are only aspects of one and the 
same sensation. That we can recognise a dif- 
ference in brightness and/or a chromatic dif- 
ference between two sources of light set side 
by side for comparison is a fact of observation. 
It shows that the visual effect of light presents 
certain recognisable characters. But it does not 
demonstrate that these characters are inde- 
pendent of each other, in other words, that they 
can be varied without mutually influencing 
each other. 

By the use of appropriate equipment, the 
radiations appearing as individual lines in the 
spectra of metallic vapours may be isolated and 
the visual sensations excited by such light at 
various levels of intensity may be studied. 
What has been stated above makes it clear that 
we would not be justified in assuming that an 
alteration of the light-flux in such cases would 
result in altering the observed luminosity but 
would leave the chromatic sensation unaffected. 
So far from this being the case, the investi- 
gations presently to be described show that the 
chromatic sensations excited by such spectrally 
isolated radiations are profoundly modified by 
variations of the light-flux. The factual situa- 
tion thus revealed is clearly of fundamental 
significance in its physiological implications. 

Observations with the Sodium Lamp . — In the 
spectrum of the light emitted by sodium vapour 
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in the commercially available lamps, the yellow 
lines are so enormously more powerful than the 
other radiations present that the latter can be 
ignored. The sodium vapour lamp is thus a 
very convenient tool for a study of chromatic 
sensations at various levels of illumination. The 
lamp is enclosed in a box, and an aperture on 
one side of it allows the light to emerge and 
pass through a diffusing screen of ground glass 
followed by an iris-diaphragm. The opening of 
the iris can be varied from a diameter of ten 
centimetres down to a few millimetres. The 
observations are made in a fairly large room 
(ten metres square) which can be completely 
darkened. 

A chromatic sensation being a matter of sub- 
jective perception, it is essential to provide a 
means of ensuring that the experiences 
reported are not of an illusory nature. The 
following procedure has accordingly been adop- 
ted in the investigation. The lamp and the 
observer are located near each other at one end 
of the room, both facing towards its further 
end. A plastic screen of perfectly white material 
is set up on a stand facing the lamp and the 
observer so that the light issuing from the lamp 
falls on the screen. The surface of the screen 
is smooth and has a good polish. It accordingly 
reflects a part of the light falling on it and a 
reflected image of the source of light is seen 
by the observer. This exhibits a brilliant 
orange-yellow colour. Neither the brightness 
of this reflected image nor its colour shows any 
alteration when the iris-diaphragm is closed 
down from the full aperture of ten centimetres 
down to a few millimetr'es. Likewise, neither 
the brightness of the reflected image nor its 
colour shows any alteration when the screen is 
moved away from its original position close to 
the lamp and the observer to the further end 
of the room. 

But the part of the light falling on the screen 
which enters the plastic material and is diffused 
backwards, thereby becoming visible to the 
observer as a general illumination of the screen, 
behaves quite differently. The strength of this 
illumination varies enormously with the circum- 
stances. When the iris is fully open and the 
screen is close to the source of light, it is quite 
high. As the screen is moved away from the 
lamp and the observer, the illumination dimi- 
nishes rapidly. If, further, the iris is also pro- 
gressively closed down, the illumination of the 
screen becomes extremely feeble. In the various 
circumstances stated, the observer can compare 
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the colour of the reflected image of the source 
with the colour of the diffuse illumination of 
the screen. It then becomes evident that the 
alterations in the brightness of the diffuse light 
go hand in hand with changes in the chromatic 
sensation excited by it. As the brightness falls, 
the chromaticity diminishes and the diffuse 
illumination becomes more nearly achromatic. 
Even when the light diffused by the screen is 
at its maximum intensity, its colour does not 
approach in its quality, the I'ich orange-yellow 
of the original source. In the final stages, when 
the illumination of the screen is very weak, 
the chromaticity persists but is then only barely 
perceptible. 

An alternative procedure which enables the 
observer to convince himself of the reality of 
the changes in chromaticity resulting from 
changes in luminosity is to view an illuminated 
white card held at arm’s length and rapidly to 
alter the strength of its illumination by the 
sodium light. This may be done, for instance, 
by quickly reducing the aperture of the iris- 
diaphragm. Alternatively, with an iris opening 
of about one centimetre, the card may be held 
near the source and then moved away quickly 
to a greater distance. The reductions in chro- 
maticity thus brought about are strikingly 
obvious. 

Observations with the Mercury Lamp . — Using 
a double monochromator and the arrangements 
already described in an earlier chapter, each of 
the stronger radiations of the mercury arc may 
be isolated and utilized for observations of the 
same nature as those detailed above. With the 
instrument set to pass the light of any selected 
radiation in the spectrum, the exit-slit of the 
monochromator when viewed directly from any 
position by the observer exhibits the colour of 
the particular radiation quite brilliantly. On 
the other hand, if the light diverging fr-om the 
exit-slit falls upon a white card or a white 
plastic screen and the light diffused by it is 
viewed by the observer, the colour observed is 
relatively very weak. Indeed, only when the 
diffusing screen is held very close to the exit- 
slit is the colour of the diffused light at all 
comparable with the colour of the light from 
the slit as viewed directly. The weakening of 
the colour is thus evident even when the illumi- 
nation of the screen is still fairly strong. As 
the screen is moved further and further away 
from the slit and Ihe illumination becomes 
weaker by reason of the divergence of the 
emerging beam, the chromaticity continues to 
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diminish continuously and progressively and the 
perceived sensation approaches more and more 
nearly to an achromatic sensation. Neverthe- 
less, the chromaticity continues to be detectable 
so long as the illumination of the screen can 
itself be perceived. 

It should here be emphasised that though 
effects of the nature described can be observed 
with every one of the radiations spectrally Iso- 
lated from the light of the arc, the rapidity of 
the chromatic change noticed when the diffusing 
screen is moved away from the exit-slit is by 
no means the same for all of them. The most 
striking and rapid changes are exhibited by the 

4358 radiation of the arc appearing in the blue 
region of the spectrum. Very striking also, 
though not so rapid, are the changes noticeable 
with the X 6150 radiations in the red region of 
the spectrum. On the other hand, with the 
X 5461 radiations in the green and the X5770- 
5790 r adiations in the yellow, we have to move 
the receiving screen much further away from 
the exit-slit before the chromatic changes are as 
obvious as with the blue and red radiations. 
These differences may, at least in part, be 
explained in terms of the greater visual intensity 
of the X 5461 and X 5770-5790 radiations of the 
mercui'y arc as compared with the X 4358 and 
the X6150 radiations. 

The Significance of the Results . — The highly 
remarkable but indisputable fact which emerges 
from the studies which have been described is 
that the chromatic sensations usually known as 
the colours of the spectrum fade away and pro- 
gressively tend towards an achromatic sensa- 
tion (though they do not actually become such) 
as the illumination which reaches the observer 
is continuously reduced. It is evident that we 
have here an effect of fundamental significance 
in the physiology of vision. The question may 
here be asked whether such a striking pheno- 
menon could not be demonstrated in a simple 
fashion, as for example, by an observer viewing 
directly the spectrum of a light-source the 
luminosity of which is progressively diminished. 
The answer is that the subjective nature of the 
effect makes it desirable that the arrangements 


for its observation should be such as to excludo 
all possibility of error and ensure the reality 
of the findings reported. 

We now turn to the basic question, why 
should the chromatic sensation excited by spec- 
trally pure radiation fade away as the effective 
light-flux is diminished ? The answer to this 
may be found in the two preceding chapters in 
which the perception of luminosity and the per- 
ception of form were respectively discussed. 
In both of those chapters, we were concerned 
with effects in which the corpuscular nature of 
light comes visibly into evidence. In both cases 
also the effects observed become increasingly 
more conspicuous as the light-flux is diminished ; 
in both cases also, they depend notably on the 
spectral character of the illumination. The 
parallelism in these respects between the effects 
described in those chapters and those now 
under consideration is evident. It is quite 
appropriate therefore that we proceed to find 
an explsmation on generally similar lines. 

What the observations indicate is that the 
chromatic sensations which we normally 
associate with the different regions in the 
spectrum demand that the corpuscles of light 
reach the individual visual receptors in the 
retina in sufficient numbers and follow each 
other in such rapid succession as to give rise 
to a continuous and coherent sensation. These 
are precisely the conditions in which the fluctua- 
tions of luminosity in the field under observa- 
tion would cease to be noticeable and in which 
the visual acuity as determined by appropriate 
tests would reach the optimum value. That 
the chromaticity is also at its best in these 
circumstances is readily verifiable by observa- 
tion. It is found when the illumination is 
sufficient to meet the most stringent tests for 
visual acuity, the colour perceived is most 
brilliant. Vice-versa, when the illumination 
falls and the visual acuity is reduced thereby, 
the chromatic sensation is noticeably weakened. 
As the chromatic sensation progressively be- 
comes weaker and weaker by reason of the 
diminishing light-flux, the visual acuity also 
suflfers and touches very low levels. 
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SOME SPECIAL FEATURES IN THE STUDY OF LEUCOANTHOC YANIDINS 

IN FRUITS 
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Department of Chemistry, University of Delhi^ Delhi’S 


L EUCOANTHOCYANIDINS form an important 
group of naturally occurring plant products 
and are known to be present in almost all parts 
of plants. Considerable attention has been paid 
in recent years to the relationship between 
leucoanthocyanidins and tannins and it is now 
lacognised that under suitable conditions the 
monomeric flavan-3, 4-diols polymerize^ to 
dimers and polymers and the latter two catego- 
ries are grouped as tannins.- Astringency in fruits 
has been attributed to the presence of these 
leucoanthocyanidins (mostly dimers) 3 and it is 
believed that they affect the cross-linking of 
proteins and glycoproteins in the mouth and 
thus reduce the lubricant action and give the 
sensation of astringency. 

In fruits, the monomeric leucoanthocyanidins 
are invariably accompanied by polymeric leuco- 
anthocyanidins (tannins) in which the leuco- 
anthocyanidin units are probably linked together 
in repeating units capable of depolymerisation to 
yield anthocyanidins with hot acids.^ Since the 
only means of detecting and characterizing 
leucoanthocyanidins in plants is by their ability 
to yield anthocyanidins, the study of these com- 
pounds by this method is complicated. A 
systematic study thus involves the initial separa- 
tion of the various polymers by the usual 
methods of chromatography and solvent separa- 
tion followed by conversion into anthocyanidins. 
During the course of our investigations on 
leucoanthocyanidins in fruits we have made 
seme significant observations as described below. 
I. Paper Chromatography 
Circular and two-dimensional chromate^ 
graphy has been frequently employed for 
the study of leucoanthocyanidins in plant 
materials. Among the various reagents^’^ 
used as developers for these chromatograms, 
p-toluene sulphonic acid® has been considered 
to be specific for the detection of fiavan-3, 4-diol 
and fi[avan-3-ol systems. When paper chromato- 
grams of these systems are sprayed with a 5% 
solution of p-toluene sulphonic acid in absolute 
alcohol and then kept at 75-80*’ for 20 minutes, 
spots of various coloursS.o ranging froni dark- 
brown, brown-pink, pink, and scarlet are 
reported to be produced depending upon the 
molecular' size and the complexity of the 
flavonoid system. Dihydroflavonols® arc knov-Ti 
to give yellow fluorescent spots visible in 


ultra-violet light while catechins develop spots 
which are dull yellow^ or brown** in visible 
light and deep blue-mauve in ultra-violet light. 
This reagent has therefore been used in i^aper 
chromatography as suitable not only for detec- 
tion of flavonoids but also for distinguishing 
between various categories. 

During the course of our investigation on the 
leucoanthocyanidins present in fruits it has betm 
observed that p-toluene sulphonic acid reagent 
developed grey, brown and pink spots with fruit 
extracts. In order to get an idea of the reaction 
of this reagent on components other than leuco- 
anthocyanidins occurring in these juices, known 
samples of sugars, nitrogenous and non-nitro- 
genous acids have been examined and the 
results are given in Table I. Maltose, galactose, 


Table I 


Sample 

Colour 

(visible) 

Colour 

(ultra violet light) 

Sucrose 

. . Brown 

Reddish-brown 

Fructose 

.. do. 

do. 

Sorbose 

. , do. 

do. 

Tyrosine 

. . Pale brown 

Pink 

Asparagine 

.. Yellow (hot) 

Light violet 

Aspartic acid 

. . No colour 

Violet 

Ascorbic acid 

.. Tight brown 

Light Ijrowri 


glucose, arabinose, glutamic acid, tartaric acid 
and citric acid do not develop any colours under 
the above conditions. 


From the above data it is clear that besides 
flavonoids, ketoses, sucrose, ascorbic acid and 
even amino-acids respond to this test. The 
coloured spots produced by these compounds are 
prominent and might even superimpose the spots 
produced by leucoanthocyanidins. Since in 
edible fruits, the leucoanthocyanidins are always 
accompanied by sugars and many other com- 
pounds mentioned in Table I, the use of p- 
toluenesulphonic acid reagent for the detection 
of leucoanthocyanidins and related products 
could only be made with reservations. 

II. Conversion of Leucoanthocyanidins 
INTO Anthocyanidins 

As already mentioned, the method for th« 
defection and identification of leucoantho- 
cyanidins in plants is to convert them into 
corresponding anthocyanidins by healing: 
in acid solutions. During our investigations 
on the scope of this reaction, we have met 
with unexpected results. The juices of apple# 
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(Pyrus malus) and wild unripe pomegranates 
(Punica granatum) seemed to contain leuco- 
anthocyanidins. By heating with acid for a 
short period the deep colour of anthocyanidins 
can be obtained and by careful extraction the 
identification could be effected. But on con- 
tinued refluxing with alcoholic hydrochloric 
acid (Ihr.) as is usually done, these juices 
yielded black solutions and some black precipi- 
tate also and no anthocyanidins could be isolated. 
Looking for the reason, these fruit juices were 
found to contain good amounts of fructose, 
glucose and/or sucrose. Consequently, the 
stability of anthocyanidins in the presence of 
these sugars was examined. It was observed 
that fructose, sorbose and sucrose on heating 
with alcoholic hydrochloric acid gave brown 
to black solutions. When this reaction was 
repeated in presence of cyanidin chloride similar 
coloured solutions were obtained which were 
devoid of anthocyanidin. Even when the solu- 
tions were kept at room temperature, without 
heating, the anthocyanidin chromophore was 
lost after two days (see Table II). Parallel results 


the anthocyanin to sugar and aglycone, (b) 
transformation of the aglycone to colourless 
pseudo-base and (c) destruction of the pseudo- 
base by molecular' oxygen. However, the 
mechanism involved in the decolourisation of 
anthocyanins by light is not very clear. 

The above observations may throw some light 
on the process of browning in fruits. Ketoses 
are known to be responsible for browning by 
their decomposition. Their' effect on antho- 
cyanidins (which might arise from leucoantho- 
cyanidins) may provide additional cause for 
the browning of fruits. The above observation 
may have interest in another connection. It 
has been suggested that there is loss of astrin- 
gency in fruits during ripening probably due to 
increased polymerisation of leucoanthocyanidins 
and the higher polymers contributing little to 
astringency.-^ While that may be true, there is 
also the possibility of keto-sugars removing 
leucoanthocyanidins after they are converted 
into the anthocyanidin stage. 

We thank the U.S. Department of Agriculture 
for financial assistance. 


Table II 

Anthocyanidins (in ethanolic hydrochloric acid) + fructose + 2-3 drops of hydrochloric acid (total 
volume al 3 out 10 c.c.) were kept for two days at room temperature and the spectra were recorded on a Hilger 


No. 



Amax in mfi 


A nth ocy anidiii 

Before treatment 

After treatment 
(strong) 


1 

Luteolinidin chloride 

503 , 

280, 500 (strong) 


2 

Cyanidin chloride 

545 

275, 450 (infl.) 


3 

Delphinidin chloride 

5.^5 

280 


i 

5, 7-Dimethoxy-3-hvdroxy flavylium chloride 

400, 480 

280, 470 (weak) 


,5 

5, 7, 4' -Trimethoxy-3-hydroxy flavylium chloride 

420, 510 

280 


fi 

7, 3', 4' -Trimethoxy 3-hydroxy flavylium chloride i.. 

400, 510 

280 


7 

5, 7,3'’ ,4/ -Tetramethoxy-3-hydroxy flavyiium chloride.. 

523 

2S0, 460 (weak) 


8 

9 

7, 3" , 4’, .5’-Tetramethoxy-3-hydroxy flavyiium chloride,. 
Fructose -f hydrochloric acid (Blank) 

470 

2S0 

2S0 



were obtained with sorbose and sucrose but 
glucose under the same conditions had no effect. 

The above spectral data indicate that except 
luteolinidin chloride (wherein there is no 
3-hydroxyl) other anthocyanidins were decom- 
posed. What actually happens is not clear ; 
they may be converted into other coloured 
products or be decolourised. It would appear 
that the hydroxyl group at position 3 has 
an important part in the above reaction and 
the hydroxyls at other positions have no 
effect. It has also been observed that cyanin, 
in which the 3-hydroxyl is blocked by 
glycosylation is stable under these conditions. 
Earlier studies have shown that decolourisation 
of anthocyanins can be brought about by means 
of enzymes^ 0 or light.^i^ The decolourisation by 
enzymes involves^^J (a) enzymatic hydrolysis of 
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CHANGES IN THE MERIDIONAL CIRCULATION OVER INDIA ACCOlV*^^^.^ 
THE ONSET AND WITHDRAWAL OF THE SOUTH-WEST MONSC> 

R. ANANTHAKRISHNAN, A. R. RAMAKRISHNAN and M. MARY SEL."^^ ^ ' 
India Meteorological Department^ Poona 


1. Introduction 

TN SL recent article in this journal^ the 
changes in the zonal circulation over India 
accompanying the onset and withdrawal of the 
south-west monsoon during 1963 were briefly 
presented. The corresponding features in respect 
of the meridional circulation will be discussed 
in the present note. 

1.2. Although the meridional circulation is in 
general weaker than the zonal circulation, it is 
a very important link in the general circulation 
of the atmosphere. The general circulation arises 
from the fact that for the earth-atmosphere 
system the incoming radiation exceeds the 
outgoing radiation in the lower latitudes while 
the reverse condition obtains at the higher 
latitudes. This necessitates a flow of heat from 
lower towards higher latitudes which is accomp- 
lished by the meridional circulation. The salient 
feature of the zonal component of the general 
circulation is the persistence of westerly winds 
in middle latitudes and easterlies in equatorial 
latitudes. From considerations of angular 
momentum the maintenance of this type of 
zonal flow also demands a meridional circula- 
tion. The zonal and meridional circulations are 
subject to seasonal and local variations arising 
from the apparent oscillation of the sun between 
the Tropic of Cancer and the Tropic of Capricorn 
and land-sea contrasts. The latter are parti- 
cularly dominant over the eastern half of the 
northern hemisphere. 

2. Monthly Mean Meridional Winds 
Figure 1 gives isopleths of monthly mean 
meridional winds over Trivandrum, Madras, 
Nagpur and New Delhi during 1963. The areas 
of northerly and southerly winds are clearly 
demarcated in the diagram. It will be seen from 
Fig. 1 that during the monsoon season the 
meridional flow in the entire troposphere over 
Trivandrum, Madras and Nagpur is predomi- 
nantly northerly. Over Delhi, while the flow 
continues to be northerly up to about 8 km. 
southerlies are noticed above this level. 

3. Day-to-Day Changes in Meridional 
Circulation 

Isopleths of daily meridional winds for the 
four stations are shown in Figs. 2-5. The 
periods covered are the same as those for the 
zonal winds discussed in the earlier note. 

(a) Trivandrum. — Barring the lowest 1 to 2 km. 


where local influences affecting tD.^3 ^ ^ . , 

are most pronounced, the chief . i 

meridional flow in April is the ^ 

of norfherlies in the lower , , 

fairly strong southerlies aloft. ^ 

April the northerly regime gains ^ 

at all levels up to 20 km. From ^ ^ ^ 

with Fig. 1 of the previous note oxi 
it will be seen that this epoch ^ , 

with that of the contraction and ^ 7 

the westerly flow in the middle » 

troposphere. The onset of the ^ ^ 

end of May is not accompanied fc>y / 

ficant change in the pattern of ^ ^ 

Throughout the period from May "to " 
meridional flow is predominantly ^ ‘ 
interspersed with spells of soutlxox'i i * 
depth and the duration of the soLitlxc*t ‘ 
wide variations. Beginning fronn 11 ‘ 

August southerlies interspersed witl'x r 
northerlies gain predominance abovo 

(b) Madras. — The main featiax*o.*^ 

meridional flow over Madras are - - v'*" 

same as those for Trivandrum. It -v^il 1 * 1 ' 

be seen from the diagram that from II - 1 

of August the southerlies of the ^ 

sphere are more steady and tlxe - i 
northerlies less frequent over Madni;* 

pared with Trivandrum. 

(c) Nagpur . — From the beginmirxfit ^ ^ 

till about the middle of May alterrx^xtf** *-i ^ 

northerlies and southerlies occur', ir 

exceeding 40 knots in the upper 

Thereafter, northerlies gain sway tlix'Oi i t: 
troposphere. By about the middlo « Aui] 
the northerly regime begins to w.ij 

southerly in the upper troposhere. 

(d) New Delhi. — Up to the middle of \hi\ 
broad features of the meridioaa.1 II* 

Delhi are similar to those over Nas]p>x..ii 'l lu-t 
after till the end of September altorx 1 . . .t ’ . ir. 
northerly and southerly spells occiair- | 
northerlies are more persistent irx 1 1 ^ h o 
troposphere and southerlies in the i 

sphere and lower stratosphere. 

4. Conclusions 

This study brings out the followirxjg; 
elusions : 

(i) The meridional circulation 

weaker but also susceptifc>l <3 In 

fluctuations than the zonal oix'o la ini io' 



IGHT (K») 



(ii) Excluding the first 1 or 2 kilometres, 
alternate spells of north erlies and 
southerlies occur at all stations, at all 
levels, in all the months. 

(Hi) In the lower troposphere the circulation 
is predominantly northerly at all stations 
throughout the period under study. 

(it?) At Trivandrum', Madras and Nagpur the 


upper tropospheric circulation shifts 
from predominantly southerly to predo- 
minantly northerly flow by about the 
middle of May. This feature continues 
till the middle of August after which 
the circulation undergoes reversal. Over 
Delhi the upper tropospheric circulation 
is predominantly northerly from April 
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ELEVENTH INTERl^ATI ONAL CONGRESS OF APPLIED MECHANICS, MUNICH 


T he International Union of Theoretical and 
Applied Mechanics (lUTAM) holds an 
International Congress once in four years. The 
last one was held in St.essa, Italy, in 1960. 
Between two Congresses a number of symposia 
on live subjects like Boundary Layer, Shell 
Theory, Non-linear Elasticity and Plasticity, 
Gas Dynamics, and Continuum Mechanics, are 
sponsored by it in various parts of the world 
to highlight their importance. 

The 11th Congress was held in Munich from 
August 30 to September 5, 1964, and was 
sponsored by lUTAM and 21 German O-ganisa- 
iioni. More than 1,200 delegates from 35 
countries attended the Congress. They were 
divided into speakers and pa-ticipants. The 
Speakers included L. I. Sedov, G. I. Taylor, I. N. 
Vekua, N. J. Hoff, H. W. Liepmann, B. R. Seth, 
J. N. Goodier, W. Frager, W. Olszak, G. F. 
Carrier, E. Reissner,. P. M, Naghdi, C. Truesdell, 
A. C. Eringen, H. Neuber', H. Ziegler, K. Magnus, 
R. Lgendre and T. Benjamin. 

There were nine general lectures to review 
the present state of subjects like new models 
in continuum mechanics, thermodynamics of 
deformation, shell theory, rotating fluids, wave 
propagation, and flow with flexible boundaries. 
The concept of transition in irreversible pro- 
cesses like elastic plastic deformation, creep, 
relaxation, boundary layer, shocks claimed a 
number of papers. 

Transition concepts were presented in a 
number of papers on Fluid Mechanics. But 
B. R. Seth was the one to develop it in Solid 
Mechanics. Combined with that of generalised 
strain he showed how to do away with senu- 
empirical conditions like yield conditions and 
creep strain laws. His paper on generalised 
strain and transition concepts for elastic plastic 
deformation, creep and relaxation aroused great 
interest as the new concepts contained in tire 
paper could be exploited in a number of fields. 

The designing of new models for continuum 
media was stressed by L. I. Sedov. All such 
models should ensure the symmetric concept 
of elementary particles through tensorial 
representation. At present simple tensor systems 
have been established for all such groups of 
the complete orthogonal group. For non-holo- 
nomic systems it is pointed out that the free 
energy should be taken as a function of the 
stress and strain tensors, temperature and 
response coefficients. 


Internal couple-stresses are introduced to 
explain high stress gradients in fatigue. A. C. 
Eringen showed how they may be used for 
treatment of anisotropic fluids. R. A. Toupin 
and H. Neuber also dealt with similar 
problems. 

G. I. Taylor showed how disintegrating drops 
of fluid develop conical surfaces when they are 
to:n by strong electric fields or by the motion 
of surrounding fluid of higher viscosity. Both 
theoretical and experimental considerations show 
that equilibrium conditions can be satisfied at 
a conical surface when the cone has a semi- 
vertical angle of 49-3°. The Boltzmann’s equa- 
tion was the subject of a number of papers. 
H. W. Liepmann dealt with its modified form 
based on the Krook model. He showed that 
such an approximation gives good results for 
the shock structure problem. 

Rotating fluids tend to rotate rigidly when the 
container speed is suddenly changed. This and 
similar problems in the formation of weather 
fronts and ocean currents were discussed by 
G. F. Carrier. The instability of rotating com- 
pressible fluids was used by J. W. Miles to show 
that zonal wind in the middle latitudes were 
unstable for almost all wavelengths, and that 
the corresponding disturbances derived their 
energy from “over-turning” and through the 
mean flow through a Reynolds-stress-like-mecha- 
nism in the “critical layer”. In like manner, 
N. Rott and W. S. Lewellen related the tornado 
problem to the interaction of the boundary layer 
and the outer flow in rotating fluids. R. C. Di 
Pi’ima and J. T. Steuart gave a non-linear 
analysis of the stability of the Taylor vortex 
and wavy modes of motion, and extended this 
analysis to the explanation of the occurrence 
ci a second critical speed and non-symmetric 
wavy motion. 

Visits to various Institutes were arranged 
during the Congress of which particular mention 
may be made of the Max Planck Institute of 
Physics and the Institute of Plasma Physics. 

The next symposium to be sponsored by 
lUTAM will be held in Paris from April 20 to 
24, 1965. The next meeting of the General 
Assembly will be held in Vienna in 1966 close to 
the Symposium on Irreversible Aspects in Conti- 
nuum; Mechanics. 

Indian Institute of Technology, B. H. Ssth. 

Kharagpur. 
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CAILY VARIATION OF COSMIC RAY 
INTENSITY ASSOCIATED WITH 
SOLAR disturbances 

An investigation of daily variation of cosmic ray 
intensity associated with solar activity is made 
for the IGY period. The solar flare index for 
each day published by Dodson and Hedeman 
(1961) is used for the purpose. According to 
tliese authors the flare index during the 549 days 
of IGY varied from 0 to 47-9. Days for which 
th.e index is greater than 25 are taken as high 
index days. There were 36 high index days 
distributed throughout the IGY. 

Cosmic ray nucleonic intensity data collected 
at Deep River (Geomagnetic Lat. 57° *5, Geo- 
graphic Long. 70° *5 W) and Yakutsk (Geomag- 
netic Lat. 51°-0, Geographic Long. 129°‘7E.) 
during the IGY are used in the present study. 

The daily variation on days of low flare index 
is shown in Fig. 1 a. In Fig. 1 b are shown the 


taneously are used. Due to this only 27 out of 
the 36 high index days could be used in the 
analysis. The amplitudes and phases (r^ and t^) 
calculated by harmonic analysis are given in 
Table 1. 


Table I 


Name of Station 

Day 

ri% 


Hrs. 

Min. 

Deep River 

0 

0*15±0-05 

15 

42 


+ 1 

0-38±U-05 

14 

58 


+ 2 

0*72±0*05 

14 

09 

Yakutsk 

0 

0-29±0-08 

17 

58 


-fl 

0-46±0*08 

13 

24 


+ 2 

0-56±0-08 

14 

12 


Firor (1954) found that the mean daily cycle 
of cosmic ray intensity depends on the rate of 
flares occurring on the sun. He showed that the 
intensity curve is peaked during early morning 
hours for flare periods relative to periods in 



> YAKUTSK 

► DEEP RIVE f 



DAILY VARlATtON AROUND UOW AND HIGH FLAft£~INDEX DAYS 


a-verage daily variation on days of high flare 
index (0 day) and subsequent two days (H- 1, 
2 days) for each of the two stations. The 
daily variations are corrected for linear gradients 
at each of the two stations and also Univer-sal 
Time Worldwide effects. The methods suggested 
Joy Yoshida (1956) and Kane (1961) are used 
£ar correcting. Only days for which cosmic ray 
data are available at both the stations simul- 


which few or no flares occurred. Towle and 
Lockwood (1959) on the other hand found no 
such variations. The results reported here agree 
with those of Firor (1954) in the existence of 
a subsidiary maximum during high flare index 
days. The apparent increase in amplitude on 
days following high flare index days suggests 
that it may be due to solar controlled modulation 
of existing cosmic ray flux. 
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chael and the National Committee for IGY, 
Japan, for supplying the data of Deep River and 
Yakutsk respectively. He also wishes to thank 
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laboratory this work was done. 

Yale Univer-sity Observatory, Ch. V. Sastry.* 
New Haven, Conn. U.S.A., 

October 28 , 1963 . 

♦ Formerly at the Director’s Research Laboratory, Indian 
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THE MEAN SQUARE AMPLITUDES OF 
vibration in BrOa, IO3 AND SiBra 
MOLECULES 

The theory of vibrational mean square ampli- 
tudes^ for the bent symmetrical XYo-'^ and 
planar symmetrical XY^^ type molecules have 


been applied to study the mean amplitudes of 
vibration, Coriolis coupling constants and bond 
shrinkage effects in a few molecules and ions. ~ 

The present investigation deals with the appli- 
cation of the above method to a few of XY 3 type 
pyramidal molecules : Br 03 , IO 3 and SiBr 3 . 
These molecules belong to C,^^ symmetry and 
the six vibrations are classified as two totally 
symmetric and two doubly degenerate E 
modes. The calculated vibrational frequencies 
using the previously reported potential con- 
stants^ are used in evaluation of general sym- 
metrised mean square amplitudes with the help 
of the secular equation, |2 G — E A | L;-. = 0.* 
The general symmetrised mean square ampli- 
tudes at two temperatures T =r 0° and T = 298° K. 
are given in Table I. The individual mean 
square amplitude quantities tr’s are also 
evaluated and given in Tables II and III. 

The authors are deeply indebted to Prof. K. R. 
Rao, Professor Emeritus, Andhra University, for 
his kind interest and encouragement during the 
course of the work. One of the authors (C. G. R.) 
is thankful to the Council of Scientific and 
Industrial Research for the award of a Junior 
Research Fellowship. 


Table I 


S Matrices (A^) 




^11 

^22 

■^12 

^33 

^4 

^34 

BrOs 

rT=o'’ 

1 T = 298° K. 

0- 001604 

0-001681 

0-00614 

0-008086 

-0-0003489 

-0-0002667 

0-001528 

0 -001584 

0*006484 

0*009358 

-0-00008756 

-0-0000645 

IO3 

fT=0= 

0-001526 

0-001989 

-0-0002364 

0-001461 

0*006769 

-0-00005643 

1t=298°K. 

0-0016 

0-01052 

-0-0001703 

0-001524 

0-01028 

-0-00004042 

SiBrs 

1 T=0° 
l.T=.-298° K. 

0-001292 

0-002223 

0-006319 

0-01183 

-0-000971 

-0-000305 

0-002221 

0*002984 

0-009194 

0-02602 

-0-001964 

-0-000847 





Table II 






Individual mean square amplitude 

quantities 







°rd 

OPfr 

^dd 


BrOa 

0 

0 

II 

H 

0-001553 

0-006499 

-0-0001455 

0*00002533 

-0-00001466 

-0'000a5794 

1t = 298°K. 

0*001616 

0-008934 

-0-0001104 

0*0000322 

-0-000424 

-0.0000459 

IO3 

"3 

11 

0*001485 

0-005176 

0-00009761 

0*00002067 

-0-001593 

-0-00004118 

It =298® K. 

0*001549 

0-01036 

-0-00007024 

0*00002583 

0-00008 

-0-00002982 

SiBrs 

rT=o 

It = 298®K. 

0-001911 

0-00273 

0-008234 

0-02129 

-0-0009783 - 

-0-000384 - 

-0-0003097 

•0*0002537 

-0-0009583 

-0-00473 

0-0009857 

0-000463 
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Table III 

Additional mean square amplitude quantities (A-) 



^<1 

^dd 

^rd 


iT = 0° 

0- COSO 7 

0-0C0o714 

0-001003 

-0-00 >30 ’8 

BrOs < 





iT = 2rS°K. 

0 -0054 99 

0-000118 

0-001076 

0-00001235 

fT='uO 

0-0(3310 

0-00! 949 

0-000S854 

-O-COOOOl.33 

IO 3 i 





i l' = 29S°K. 

0*000r7i>5 

0-0007206 

0-001 {>54 

0-00001427 

rT=o° 

0-003019 

-0-0SC273I 

0*0007509 

0-0000379 

SlCra < 





(.T = 2.S°K, 

o-ooor,oo 

0-003IC8 

0-001800 

-0-C0015 

Spectroscopy Research 

C. G. Rama Rao. Recently 

Eichleri has 

studied 3“ levels of 

Laboratory, 

C. Santhamma. 

even-even 

nuclei and makes the interesting 

Andhra University, 


obseivaticn 

that the log 

ft value of allowed 

Waltair, October 6, 1964, 


beta-transitions to these S 

- levels is in general 


lie notrt'um uFecl is from Peference 1. 

C \viu, S. J., S]i ectixch.vi. A>ra 15, 828. 

Laksh'’ i.iarajana, K ; 7 het^is subuiuicd t i/.e .-hfdbra 

I 'ni^'eryay /c r th^ A'K'ard uf th D. JJe^red, ia Jmii 
19(M. 

Sre^i ivLiM cbaiya. K G. (Unpabli-hecP. 

— and >ai thi.m-ra, C, Junu.ol of Lhleauar 
:^pntyvs(ot'.\ (In j uss). 

Vci.k. te: \si.tlu K. ai.d mam, S., Proc. P/tys, 
Lioo. L -juiiU l9oC, t9 A, IS J. 


SYSTEMATIC 5 OF 5" LEVELS OF 
EVEN-EVEN NUCLEI 
The most common mode of collective vibration 
of even-even nuclei is the X zr 2 quadrupole type. 
Of the less common ones we have X = 3 mode 
giving rise to 3“ state and X zn 5 mode giving 
lise to 5~ level. 


larger than the average value implying 
hindrance. 

We have carried out a similar analysis on o- 
levels. Table I shows our attempt. The various 
columns are self-explanatory. The value given 
in the seventh column is an average over 
several allowed transitions in the neighbourhood. 

From Table I we conclude that there is 
neither enhancement nor hindrance in direct 
contrast to Eichler s study of Z- levels. 

Depar tment of Physics, S. Swarnagowri. 

Karnatak University, M. K. Ramaswamy. 

Dharwar-3, September 29, 1964. 


1 . EicLLr, K, Pro. Mod, PJtys,, 1904, 36, 800. 


Table I 


Log ft values of allowed jS-transitions to 5- levels of even-even nuclei 



Parent 

Nucleus 

1 


Si in 
a >cl 

Paiity 

D.iiigbt^r 

Nucleus 

3 

T pe 
of 

dc ay 

4 

lMur;>y of 

5 - i V- 1 
in Mcv. 

5 

Log ft 

G 

T/'gA 

(Average) 

7 

Ref. 

8 

1 

V. -SG 
39^47 

4“ 




.^•AS 

5-9 

0*2 

1 

2 

47Ag„3"° 

rr 


4 .sU G 

y 

2 93 

5 4 

4*9 

2 

3 

0:tKlls3’‘“’ 

( 4 - 

■) 


J3+ 

2 ‘05 M 

1-8 

8-8 

3 

4 


(M 

) 


e 

I-O 

9-0 

8-8 

4 

5 

ernoos^''- 

( 0 “ 

■) 

cd> < 0 ^*^- 

e 

J-49 

4-6 

4-7 

5 

C 


(6 

-5,4) 

S4l’Oi::G-^^ 

€ 

2*92 

5*9 

C-0 (b) 

0 


(o) Pariiy is most proha! ly odd; (b) hs thire are no allowed tnmsidc ns in lUs nei-hhonrhood and dnee 
the avenge 1. g p \aluc jor fi.si ferUdden trar.Uii 11 s is a., cut (j-5, we h: ve t.ikea an average of 6-0 for an 
al owed ir n. iiio:i. 

References for Table I 

1. X^amazaki T., Ikeg mi, TI. ar.d S»kai. M., A'r.cV. P/iys , l‘C2, 30, 68. 

2. ].a(u!:jlt B3in. tcin, LV/.roy l.r^ets of Nu.ie A-=5 t 257 . V ol I, vSpriMoer-Verlajv fherlin) 19G1 1 

3. Funk. K. G., Min lien, j. \W aod .Schwe-dtfe-ger, C. F.. jV:fi P/tys., 1902, 39^ 147. * * 

4. B.b.i, C. V K., J^.wan, G. i'. unJ Sair^z. J. W., //'/d.. 19*3. -^3, 28“». 

5. J0rg"ii.scn, M., Nielsen, O. B and SkiihrciJ, O. P/d. 1901, 2 -, 443. 
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DUSTFALL AND SOOTFALL STUDY IN 
AHMEDABAD AREA 


Table I 

Estimation of tar, ash, chloride and sulphate 


Mineral soil particles, sea-spray particles and 
various kinds of smokes are important sources 
of aerosols. These smokes are p':imariiy 
responsible for the Aitken condensation nuclei. 
Junge* reports that on an average about 80% 
of the particle material is insoluble mineral dust 
and taiTy substances f''om incomplete combus- 
tion, or soot ; the rest being soluble salts. It is 
also confirmed by observations at various 
stations that sulphate, in combination with 
ammonium and calcium, is a major soluble com- 
ponent of continental aerosols; the aerosols £bove 
the marine areas being rich in sodium chloride. 

The problem of air pollution is highly acute 
in industrial areas. Ahmedabad is one of the 
major industrial towns of India, famous for its 
textile industry. Almost all the textile mills in 
the ai'ea consume huge amounts of coal. This 
is an important source of atmospheric pollution 
in this industrial campus. Hence it was decided 
to study the problem of air pollution in the city 
of Ahmedabad. To start with, the dustfall and 
.sootfall measurements were taken following 
Jacobs.- Eight sites were selected to cover an 
area of about 16 square miles. The Los Angeles 
Method’^ was u^ed to collect the samples for 
sootfall and dustfall analysis. A polythene 
jar with a diameter of 3-5 inches was filled 
with 1,000 ml. of distilled water and placed on 
the teiraccs of tall buildings. The jar was kept 
exposed for a period of 30 days, and the sample 
so collected was examined for various soluble 
and insoluble constituents. Insoluble matter 
(W) was determined by filtering the contents of 
the Jai' through the gooch crucible and weighing 
it after drying at 105^ C. The tar is estimated 
as a difference between W and the weight of 
the matter that remains insoluble on treatment 
of W with carbon disulphide. Ash is determined 
by igniting the contents of the crucible at 750° C. 
Chloride is estimated volumetrically by Vohlard's 
method, sulphate is estimated either gravimetn- 
cally or turbidimetrically by barium sulphate 
method. Some of the analytical data obtained 
for a single collection in the prelimina^'y experi- 
ment are presented in Table I. The samples 
were collected during the period, 1st June 1963 
to 30th June 1963, 

Discussion 

Sample Nos. 1, 3, 7, 8 are representative of 
the industrial area, where a large number of 
textile mills are located. On using the formula 

(T = 5650 W/D2, where W = weight of matter 


o 

T 

l.ocation 

UJ 

Inj^cIulJe 

1 natter 
(i.i g n.) 

Tar 

(in 

Ash 

(in 

g'") 

Chlo- 

ride 

(in 

mgm. 

Sul* 

p'at 2 

(in 

mgm.) 

1 Naroda 

0-135 

0*002 

0*085 

10*4 

20*0 

2 Sliahpur . 

U*120 

0*0li3 

0*093 

5*8 

5*9 

3 Asarva 

0*046 

0*05 

0*04') 

4*9 

0* 1 

4 Daiiapur . 

. (1*153 

0*004 

0*074 

6*0 

8*4 

5 Paldi 

0*{'94 

0*004 

0*049 

4*1 

4*S 

C U'oip. r 

, 0-085 

0*10.3 

0*0r.S 

5*G 

10*9 

7 Manina‘-ar. 

, O'OSl 

0*004 

0*0.33 

17*.3 

15-2 

S Jamal j.u:r . 

, C-IIG 

0*005 

0*040 

4*0 

5-5 


in grams and D = diameter of jar in inches), 
to compute (T) the amount of inroluble matter 
in tons per square mile per month, it is found 
that on an average 47-5 tons of insoluble matter 
is deposited per squa^'e mile per month in the 
Ahmedabad area. While in Dariapur locality 
where it is the highest, the value comes out 
to be 80*9 tons of insoluble matter per square 
mile per month. Greenburg and Jacobs-^ and 
Jacobs and .DonovanS have reported 160 tons per 
square mile per month as the highest value and 
60 tons per square mile per month as the 
lowest value for solid matter deposited from 
the atmosphere for the New York City. 
Hence it can be seen that values of dustfall and 
sootfall for Ahmedabad area are comparable to 
the lower limits for the New York City. Even 
then these figures do not represent the total 
emission of solids, which will be extremely high 
as compared to these values, because the total 
solids determined as sootfall is only a fraction of 
the total emission of solids. It is not possible to 
draw any conclusion regarding the mechanism 
of formation of sulphate as well as the possi- 
bility of high proportions of chloride in a con- 
tinental area such as this. 

Our thanks are due to Prof. B. K. Vaidya and 
Dr. J. C. Vora for their interest in the work. 

University School of Sciences, R. K. Shah, 

Ahmedabad, August 13, 1964. C. B. Shah, 


1 . 


2 . 


3 . 


4. 


5. 


Jun<Te, C. E., ‘Air Chf^mlstn' BitlL American Mdeo- 
ro’ orient S< cieT^. 19 9, 40 (I0)t 493. 

Jact)b.=;. M. B., Ti:e C hcmual Analysis of Air PoUu- 
intits. luTerpdtnce PuHt.'^htri, New Vo^k, 1980^ 
Ti-Si Procedure 5 and Me'hn ls in Air Poll .f.on 
Cor.tn l” AtrPclutiou C nUol, DLt. Co. t£ Los 


Aigcles, California, 19.3L 

Irtenburg. L. and Jacobs, M. B., Ten Y ars of 
Sooifail Data in New York Otyf* Air Pollution 
Sympo^ilm. N.Y., March, l9o5. 
fccohs, M. B. and Donovan. J. L., Comparative 
S!n(^v ot Dustfall in New York City, Am. Soc, 
Civil En^is. Metiing, N.Y., 1934. 
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ON PREPARATION OF 
QUINHYDRONE BY ANODIC 

OXIDATION OF HYDROQUINONE 

Quinhydrone is usually prepared by the 
oxidation of hydroquinone with ferric alum 
(VogeP). In a recent communication, Khulbe 
and Srivastava- have reported the production 
of quinhydrone by the use of potassium per- 
sulphate. Anodic oxidation of hydroquinone in 
acidified aqueous solution described in the pre- 
sent note was found successful under' conditions 
of low amperage and low temperature. 

5 ’ 0 gm. of pure hydroquinone, dissolved in 
75 ml. of conductivity water, acidified with few 
drops of A.R. cone, sulphuric acid, was electro- 
lysed between platinum plate electrodes 
(I'OOcm. X 0*75 cm. X 0-30 mm.) in a cell 
8 cm. long and of 41/2 cm. diameter. The elec- 
trode plates were spaced 2*5 cm. apart. The 
anodic oxidation was carried out at 15 volts 
with 0*4 ampere current. The formation of 
quinhydrone crystals was seen almost imme- 
diately at the anode and liberation of hydrogen 
at cathode. The direction of the current was 
reversed for a period of 15 seconds after every 
15 minutes, to facilitate the removal of crystals 
from the electrodes. The contents of the cell 
were kept stirred in a bath of ice-cold water 
during electrolysis. After three hours con- 
tinuous electrolysis, the deposition of quin- 
hydrone seemed to stop. The cell liquid was 
tested for the absence of hydroquinone with 
potassium persulphate.- No green needles cf 
quinhydrone appeared. The cell was discon- 
nected from the mains and kept in the refri- 
gerator for half an hour which helped in the 
separation of quinhydrone which was then 
filtered under suction and washed twice with 
ice-cold water. The crystals were dried in a 
desiccator overnight. The yield of quinhydrone 
(m.p. 171® C.) was 3*2 gm. The constitution of 
the substance was further confirmed by mixed 
m.p. with authentic specimen. 

The author is grateful to Prof. P. K. Malhotra 
for encouragement and the Principal, Dr. M. S. 
■Rao for facilities. 

Department of Chemistry, G. L. Gupta. 

Motilal Vigyan Mahavidyalaya, 

Bhopal, August 11, 1964. 


I* \cgQl, A. I., 'Tix^-jRcoh of Prnciiral Organic 
Ck.misiry, Third Edition, Longmans, 1956 
p. 747. 

2. Khulbe, K. C. and Srivastava, Czirr.Sa,, 1964, 33, 


TERMINAL AMINO-ACIDS OF THE 
HAEMOGLOBIN OF INDIAN COW 
The terminal structures of haemoglobins of 
several species of mammals have been much 
studied^'- since the original work by Porter and 
Sanger.-i Ozawa and Satatke^ extended their 
studies to lower classes of vertebrates (horse, 
pig, dog, cat, rabbit, guinea-pig; rat; chicken and 
snake) and found that all the haemoglobins 
have valine as the N-terminal residue while that 
of ruminants (bovine, sheep and goat) have 
methionine in addition to valine. 

The variety of C-terminal amino-acids of 
mammalian haemoglobins also seem to be rather 
limited. Huisman et al.^ have reported the 
C-terminal residues of normal human adult 
haem.oglobins, and many abnormal haemoglobins, 
as Histidine and Tyrosine. 

The present account deals with the terminal 
amino-acids of the haemoglobin of Indian cow. 
The haemoglobin was prepai'ed from citratod 
cow blood according to the method of Huisman 
et aiy The N-terminal amino-acids were 
analysed following the method of Fracnkcl- 
Conrat'^ and the C-terminal amino-acids were 
analysed according to the method of Yagy et al.-* 
The results are presented in Table I. 

Table I 

Terminal amino^-acids of Indian cow hcemoglobin 

Moles of 
amino- ru ids/ 

Terminal Method Amino-acids mole of 

position encountered hrcmogli .hiii 

Mol. \vt 

r>8,n00 

Hi.^tidine and 0-92 

Tyrosine 0*90 

Histidine and 
Tyrosine 
(Qaalitath e) 

Valine and 2-0 

Methionine 2*0 


C'terminus (i) C a r b o x y 
peptida:je 
method 

(ii) Hydrazino- 
lysis 

N-terminus Fluorodinitro- 
benzene 
method® 


It is evident from the results given in Table X 
that the N-terminal amino-acids in cow haemo- 
globin molecule contains two moles each of 
valine and methionine. Histidine and tyrosine 
are found to be the C-terminal residues. Car- 
boxy peptidase digestion reveals the presence of 
serine, glycine, alanine and leucine also which 
may be present as adjacent amino-acids. 

Kauffmann and Fitz Peter^^^ have reported that 
all human, horse and bovine haemoglobins con- 
tain only two moles of histidine and no tyrosine. 
But in our investigation we find the presence of 
tyrosine also to the extent of one mole per mole 
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of haemoglobin. In this respect our results 
agree well with that of Huisman et 

Dept, of Biochem., T. Chandra. 

Univ. of Madras, E. R. B. Shanmugasundaram. 
Madras-25, July 16-, 1964. 
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2. Schroeder. W. A. and Matsuda, G., Ibid., 1958, 

80, 1521. 

3. Rhinesmith S., Schroeder, W. A. and Pauling, L., 

Ibid., 1957, 79, 609. 

4. Porter, R. R. and Sanger, F., Biochein. 1948, 

42, 287. 

5. Ozawa, H. and S^take, K., J. Bioch^m. (Japan), 

1955,42, 641. 

6 . Huisman, T. H. J. and Dozy, A., Biochem. Btophys. 

Acta, 1956, 22, 400. 

7. and Prins, H. K., J. Lab. Clin. Med., 1955, 

46, 255. 

8 . Fraenkel-Conrat and Porter, R. R., Biochem. Biophys. 

Acta., 1952, 9, 1557. 

9. Yagi, Y., Tsujimara, T, and Sato, K. , /. Biochem. 

\japana), 1957, 44, 12. 

10. Thomas Cauffmann and Peter, F.C.A., 1959, p. 
9349 C. 


EFFECT OF THYMINE ON 
VITAMIN Bi2 AND FOLIC ACID 
SYNTHESIS 

Growth studies with micro-organisms requiring 
vitamin SiXid folic acid first suggested their 
involvement in the biosynthesis of purines and 
thymine.^'^ Enzymatic studies later served 
to prove conclusively the role of folate deriva- 
tives in the building up of the purine ring and 
in the methylation of the uracil moiety .5 The 
partial replacement of vitamin nutri- 

tion of Lactobacillus leichmannii by deoxy- 
ribosides and deoxyribotides of purines and 
cytosine was later' attributed to the role of this 
vitamin in the synthesis of deoxyribose.c The 
present studies report the influence of thymine 
on the de novo synthesis of these two vitamins 
by a thymine auxotroph, Escherichia coli 15 T". 

Salts-dextrose medium'^ supplemented with 
sub-optimal and optimal amounts of thymine 
was used to grow these cells. Folic acid and 
vitamin B^o were liberated from harvested cells 
and culture fluid, and assayed with Streptococcus 
fcecalis H. and Lactobacillus leichmannii 313 
according to the procedures recommended by 
Mitbander and SreenivasanS and Skeggs et al.^ 
respectively. Results reported in Table I indi- 
cate that when the organism was grown in sub- 
optimal concentration of thymine, there was 
increased de novo synthesis of both the vitamins. 
However, nucleic acid content of the optimally 
grown cells was higher. 


Table I 

Effect of thymine variation on folic acid, 
vitamin Bjo and nucleic acids in E. coli 15 T~ 
(Thymine auxotroph) 




Folic acid 

Vitamin B 12 


7 : 

Cell 

i^Mg./mg. dry 

activity mjug./ mg. 


Thymine 

added 

mixg.jw 

rnass 

weight cells 

dry weight cells RNA DNA 

0 / 0 / 

mg. /I 

Ceils Culture 
fluid 

/o 

Cells Culture 
fluid 

/o 

125 

72 

1-51 

13-9 

190 1600 6*8 

3-6 

500 

143 

0-77 

12-9 

57 300 8-6 

3-9 


E. coli 15 T‘ lacksi<> an enzyme thymidylate 
synthetase, which requires tetrahydrofolate 
coenzymes. Tetrahydrofolic acid does not sup- 
port the growth of this organism. It is possible 
that limiting amount of thymine limits the 
deoxyribonucleic acid synthesis and cell-divi- 
sion, while the cytoplasmic synthesis continues 
unabated.il- This might result in increased 
synthesis of essential cofactors. The cells are 
known to grow into “snakes’’ under these condi- 
tions.! i Alternatively, this could be a case of 
feed-back inhibition or repression of the enzyme 
systems catalyzing the synthesis of the two 
vitamins. 

Dept, of Chemical Technology, B. S. Mankodi. 
University of Bombay, D. V. Rege. 

Matunga, Bombay- 19, 

October 7, 1964. 
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FLOWERS OF COUROUPITA 
GUIANENSIS AUBL. 

Very little chemical investigation of the plant 
Couroupita guicnensis seems to have been done 
in the past. Some constituents of the fruiti and 
the composition of the seed oil- have been 
reported. 

The large beautiful flowers, with a peculiar 
floral structure, have a fragrance closely resem- 
bling that of the “Damask Rose”. Steam distil- 
lation of the flowers, however, resulted in 
decomposition of the essential oil and a product 
with an unpleasant burnt rubber-like odour was 
obtained. Extraction with solvents like ether 
gave a concrete (0*3%) which, though pleasant 
smelling, did not resemble the original fragrance 
of the flower. Direct distillation with water, 
under vacuum, was the only method by which 
a product, resembling the flower in smell, was 
obtained. The amount of oil so prepared was, 
however, too small for further' investigation. 

The petals are dark red on the inner surface 
and pale yellow on the outer su'face. The base 
of the flower is tinted a beautiful pink. On 
exposure to ammonia vapour, the inner surface 
and base become dark blue and the outer sur- 
face, bright yellow. This shows the flavonoid 
nature of the pigments. The pigments were 
extracted with 1% HCl and chromatographed 
before and after acid hydrolysis using conven- 
tional solvent systems (Butanol-acetic-water, 
15% acetic acid, Forestal solvent and 1% HCD. 
The values and colour reactions of the dif- 
ferent spots pointed to the anthocyanins (two) 
being pelargonidin glycosides and flavonols 
(three) being glycosides of quercetin and 
Kaemferol. 

The most interesting observation is that all 
the parts of the flower, when cut or crushed, 
quickly turn deep blue in colour. The deep 
blue colour formed is not soluble in water, 
alcohol or ether. It is soluble in chloroform 
and acetic acid. The dark dried paste of the 
ground-up flowers was repeatedly extracted 
with boiling alcohol to remove the other pig- 
ments and then refluxed with chloroform. The 
deep blue solution from this gave, on evapora- 
tion, a blue -black powder. The physical and 
chemical properties of this powder showed it 
to be identical with indigotin. There seems to 
be an enzyme involved in the conversion of the 
leuco-compound to indigo, since blanching of 
the flowers with boiling water or alcohol greatly 
reduces the colour formation. Isolation of the 
colourless precursor is rendered diflicult by the 
enzyme and other pigments present. The leaves 
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and stems of the plant were not found to con- 
tain any such precursor. 

This is the first time that indigo formation has 
been found responsible for the discoloration of 
a flower. 

The author is thankful to Mr. C. P. Natarajan 
and Director, Dr. H. A. B. Parpia, for their 
interest in the investigation. 

Spices and Flavour Technology Y. S. Lewis. 
Discipline, 

Central Food Technological 
Research Institute, 

Mysore (India), August 26, 1964. 
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DIAGENETIC DEDOLOMITTSATION 
IN THE KROL SERIES^ 

During the course of petrographic investigations 
in the carbonate rocks of the Krol Series (Auden, 
1934) exposed between Mussoorie (30° 21' 46" : 
78° 3' 47") and Lansdowne (29° 50' 22" ; 78° 41' 17") 
abundant evidences of initial stages of diagcnelic 
dedolomitisation were observed in Krol ‘D’ and 
‘E’ dolomites particularly along Gungadhera 
Nala, near Banghat )29' 58' : 78° 13' 30"), 

Garhwal District, U.P. The rock is a hard, com- 
pact, massively bedded, dull, dark bluish-grey 
dolomicrite to calcic dolomicrite (low reaction 
to 1 : 10 dilute hydrochloric acid : Motts, 1961) 
with abundant calcite veins and isolated rounded 
to oval spots made up of aggregates of calcite 
plates. The veins are thin, impersistent, 
anastomosing and gradually taper off into the 
host rock. The contact between the veins and 
the host rock is either gradational or abrupt and 
sharp. In places where the calcite veins are 
abundant, they show a somewhat sub-parallel 
arrangement. The ovoidal to circular whitish 
spots made up of calcite aggregates vary in size 
from that of a mustard to the size of a pea. 
W'herever the spots are abundant and closely 
spaced, the rock takes on a blistered appearance. 
Associated in the field with these rocks, are 
intensely brecciated zones where angular frag- 
ments of dolomicrite to calcic dolomicrite are 
seen embedded in a cream-coloured, soft, porous, 
medium to fine-grained highly calcic matrix. 

^ Under the microscope evidences of dedolomi- 
tisation are striking. The rock shows a buff- 
coloured dolomicritic to calcic dolomicritic 
matrix in which are disposed isolated spots made 
up of aggregates of xenomorphic brownish 
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calrite plates and veins. Both the spots and the 
veins show all stages of development from the 
initial hazy patches to well-formed spots and 
veins with clear and well-defined borders. The 
spots and veins sometimes show undigested 
remnants of dolomicrite to calcic dolomicrite 
host material. 

Diagenetic dolomitisation of limestones is a 
commonly observed phenomenon but diagenetic 
dedolomitisation of dolomites is a rare feature. 
Only two instances are known in the English 
literature, one reported by Takarsky (1949) and 
the other by Chilinger (1956). For the first 
time evidences of diagenetic dedolomitisation 
are recorded from India. 

R. and T. Institute, C. Gundu Rao. 

O.N.G. Commission, 

Dehra Dun, June 22, 1964. 


* Published by permission of the Director, R. & T. 
Institute, Oil and Natural Gas Commission, Dehra Dun. 

1. Auden, J. B , Geology of the Krol Belt, Ilec. GeoL 

Surtey of hidia. 19t^4 67, 357. 

2. Molts, ''Ah S., “ Relia’.illty of the hydrochloric acid 

field test for ddoinite and limestone,” Oklokojna 
GeoL N'otes 1961, 21, 176. 

3. Chilinger, G. V., *' Dedolomitisation: a n-view,” 

Amir, Asso:. PArol GeoL Bull.,, 1956 40. 7<’2. 

4. Tatarsky, V. B., About Occurrence of Rocks in which 

Dolomite is J^e/laced by Calcite,, Akad. Nauk, 
S.S.S.R. Dokalady Tom., 16, 1949, No. 16, 849. 


THE STRATTGRAPHICAL POSITION 
OF THE BEHALI COAL SEAM 
DISTRICT DAKRANG, ASSAM 
A SAMPLE of coal collected from the Behali 
Reserve Forest, at the Himalayan foothills in 
Darrang District analysed with the following 
result, viz., moisture 12*9%, ash 3*8%, volatile 
matter (VM) 45-0% and fixed carbon (FC) 
38-3%.^ The amount of volatile matter in the 
coal was surprising for the only coal-bearing 
rocks in these regions are the Damudas and 
Damuda coals do not have such high volatiles. 
Immediately to the east Godwin Austen^ found 
Damudas in the Daphla Hills. To the immediate 
west are the coal-bearing Damudas of Maj- 
Bhorali and Balukpung found by La Touche.^ 
Further west in the Bhutan foothills Pilgrim^ 
found Damuda coal analysing as follows : 
moisture 1*82%, ash 24-25%, volatile matter 
19*06% and fixed carbon 54*87%. On a VM/FC 
ratio of 17 : 40 Fox^ assigned the Singrlmari 
exposure in Garo Hills to the Barakar Series. 
Even coal from the Raniganj Series has only a 
VM/FC ratio of 17 : 28-53 as against 17 : 13-45 
of the Behali coal. 

It was, therefore, necessary to find out if this 
VM : FC ratio is matched by coal from any 


other horizons in Assam. The following table 
gives the VM : FC ratios of the coals of Assam : 

1. Coal from Tipam Series (from recent bore- 
holes only) 6 .. 17:10-37 

2. Coal from Tikak Parbat Stage .. 17:20-23 

3. Coal from the Cherra Stage , . 17 : 14-79 

The comparatively low VM : FC ratio of the 

Tikak Parbat coal is due to the fact that the 
Makum Coalfield is involved in large-scale 
folding. Only coal from- the Cherra Stage has 
a ratio approa-hing that of the Behali coal. Yet, 
Sale and Evans'^ have reported that only rocks 
of the Surma and Tipam Series are exposed at 
the foothills. 

The only possible explanation appears to be 
that rocks of the Cherra Stage, from which the 
Behali coal seams have come, have not, so far, 
been identified at the foothills being unfossili- 
ferous. 

Directorate of Geology and C. Baruah. 

Mining, 

Assam, Shillong, July, 29, 1964. 
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OCCURRENCE OF BOSWELLIA IN THE 
DECCAN INTERTRAPPEAN BEDvS OF 
KERIA, MADHYA PRADESH 

In the present communication, I wish to record 
the finding of an hitherto unknown fossil wood 
recalling the modern genus Boswellia Roxb. of 
the family Burseraceae. It was collected in 
February 1961 from Keria (21‘’ 59' 40" N.; 
79° 10' 15" E.), a locality of the Deccan Inter- 
trappean Series. 

The material investigated comprised two 
petrified pieces of well-preserved decorticated 
secondary wood. They have been studied in 
detail from their thin ground sections and the 
following important anatomical details have been 
observed. 

Wood diffuse-porous (Fig. 1). Growth ring'^ 
not observed. Vessels small to medium-sized, 
t.d. 60-180 M, r.d. 75-210 solitary and in radial 
multiples of 2-4 or more cells, sometimes in 
short double rows and small cluster's, 10-22 per 
sq. mm. (Fig. 1), profusely tylosed (Figs. 1 and 
2); vessel-members with truncate or slightly 
tapered ends ; perforations simple ; intervessel 
pit-pairs large, 8-10 m in diameter, bordered, 
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border hexagonal due to crowding^ aperture, 
linear and horizontal (Fig. 3). Parenchyma 



Figs. i-*3. BoswcUioxyLon tiuuciim gca. tz sp. nov. 
Fig. 1. Cross-section of the fossil wood showing shape, 
size and distribution of the vessels, x 50. Fig. 2. 
Tangential longitudinal section showing the xylem rays, 
radial intercellular canals, septate fibres and ty loses in the 
vessels, X 100. Fig. 3. Intervessel pit-pfirs, x 440. 
scanty-paratracheal, difficult to locate even 
under the microscope, occurring as few cells 
about some vessels. Xylem rays fine to broad, 
1-6 (mostly 2-4) seriate and 16-90 At wide, 
8-13 per mm. (Fig. 2) ; ray tissue heterogeneous ; 
uniseriate rays very few, 4-6 cells and up to 
100 At high, often composed of upright cells only ; 
multiseriate rays hetero cellular, consisting of 
procumbent cells in the thickened part, with 
1-2 marginal rows of upright cells, 90-675 At high, 
with intercellular canals (Fig. 2); upright cells 


without any crystals. Fibres moderately thick- 
walled, septate (Fig. 2) . Intercellular canals 
of radial type (Fig. 2), 0-10 per sq. mm.. 
commonly roundish to broadly elliptic as seen 
in tangential longitudinal sections, canal orifice 
up to 105 At in diameter. 

A detailed examination of the modern woods 
with radial intercellular canals^ as well as the 
published literature-'*' has revealed that the 
present fossil wood is closely allied to the modern 
gtous Bosioellia Roxb., especially B. serrata 
Roxb. (Forest Research Institute slide No. A 1741), 
of the family Burseracese. It also shows 
a somewhat close resemblance in gross features 
to the genera Lannea (Anacardiacea^) and 
Garuga (Bui'seraceae) . However, there are some 
important anatomical details which distinguish 
the Intertrappean fossil from these genera. In 
the modern species of Lannea examined the 
radial canals are occasional, so much so that in 
many of the samples examined the canals ai'e 
rare or absent ; their frequency is very low 
(0-2 per sq. mm.) ; and the marginal upright 
cells of the rays are crystalliferous and conspi- 
cuous in the tangential longitudinal sections. 
Similarly, the genus Garuga is also distinguished 
from the present fossil wood by its vessels which 
are always large and the marginal upright cells 
of the rays are crystalliferous and conspicuous 
in the tangential longitudinal sections. The 
frequency of the radial canals, as has been 
examined in Garuga pinnata^ is very low 
(0-2 per sq. mm.) . 

I am not aware of any published record of 
the fossil wood resembling the modem Boswellia 
and hence I am describing the present wood from 
Keria as Boswellioxylon indicum gen. et sp. nov. 
The specific name signifies its occurrence in the 
Indian sediments. 

I am greatly indebted to Dr. R. N. Lakhanpal 
for his guidance. I am also grateful to Shri K. 
Ramesh Rao, Forest Research Institute, Dehra 
Dun, for helpful suggestions and laboratory 
facilities. 

Birbal Sahni Institute of R. Dayal. 

Palaeobotany, 

Lucknow, India, July 22, 1964. 
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SUBMARINE CANYONS OFF 
MADRAS COAST 

In the I'eceiit 15th Scientific Cruise of INS 
KISTNA (June 8-20, 1964), as part of llie 
International Indian Ocean Expedition Pro- 
gramme, the writer participated in geological 
exploration. A series of submarine canyons 
were identified and interpreted from the echo- 
grams taken with an Edo Echosounder. These 
stretch to a distance of about 45 nautical miles 
across, off the coast of Madras (between 
12“ 13^3(y'N, 80“20^E. and IPSO'N, 79° 58'.) — 
between 35 miles northeast of Pondichery and 
12 miles east of Poito Novo. It is known that in 
this region the 100-fathorn line bends near to the 
coast ill .several places (Shepard, 1963, p. 238). 

Those submarine canyons, so far noticed, are 
in two sets and each consists of hill-like projec- 
tion:; and V-shaped valleys. The height of the 
ridges ranges from 300-2,400 feet and the 
V-shaped valleys range from 30-2,550 feet from 
a depth of 50—250 fathoms below the sea-levei. 

TJic first series, consisting of four hill-like 
projections and two big and five small V-shaped 
valleys, covers a distance of about 18 nautical 
miles. One of the hill-like projections is 1*85 
nautical miles wide whereas one of the two big 
V-shaped valleys is 2,550 feet deep and appro- 
ximately 2 V 2 nautical miles wide. This is 
followed by a flat but a deeply inclining shelf, 
giving rise to the second series which consists 
of foui' hill-like projections, and live V-shaped 
valleys. One of the flat-topped, steep-sided hills 
is 1-65 nautical miles wide and 2,400 feet high. 

Several theories have been put forward 
regarding the origin of submarine canyons. 
They are attributed to diastrophism, faulting, 
ci'osion during a vast lowering of sea-level, and 
action of turbidity currents especially during 
Pleistocene times (Kuenen, 1938; Dietz, 1953). 
But, in recent years, most of the theories have 
been discredited, 'leaving only the turbidity 
current hypothesis and another which combines 
suboerial erosion with di'owning and maintenance 
of the canyons by turbidiy currents, submarine 
vslides, and sand flowes’ (Shepard, 1963, p. 337). 

However, a detailed investigation of these 
canyons is necessary before their exact relation- 
ship to the continental shelf could be explained. 

Particular thanks are due to Dr. N. K. 
Panikkar, Director, Indian Programme, Inter- 
national Indian Ocean Expedition, for providing 
the writer an opportunity’ to participate in the 
15th Scientific Cruise of INS KISTNA and to 


Commander Maitra and ships officers for their 
assistance. 

M. G. Anantha Padmanabha Setty. 
Indian Ocean Physical 
Oceanographic Centre, 

Ernakulam (India), September 25, 1964. 
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OBSERVATIONS ON A GASTEROSTOME 
METACERCARIA FROM BAGARIUS 
BA GARIUS 

A GREAT variety of fish, both inland and marine, 
have been reported as hosts of a number of 
representative forms belonging to the trematode 
family Bucephalidas Poche, 1907 (Gasterosto- 
mata Odhner, 1905). Verma (1936, 1936 a), 
Bhalerao (1937), Srivastava (1938), Chauhan 
(1943), Dayal (1948) and Gupta (1956) have 
described Indian species, occurring in the 
intestine, under such genera as : Bucephalus 
Baer, 1826 ; Rhipidocotyle Diesing, 1858 ; 
Neidhartia Negaty, 1937 ; N eoprosorhynchus 
Dayal, 1948 ; Prosorhynchus Odhner, 1905 ; Buce-- 
phalopsis (Diesing, 1855) and Neohucephalopsis 
(Dayal, 1948). The fresh-water fishes recorded 
as hosts of this commonly occurring group of 
digenetic trematodes are: — Macrones seengala, 
M. aoria, Belone strongylina, B. concila, 
B. garuai, Pangasius huchanani, Silundia 
gangetica, Eutropiicthys vacha, Pseudotropius 
garua and Bagarius yarrelli — all carnivorous 
species. The bucephalid trematodes, mostly 
parasitic in fishes and sometime in amphibians 
also, have fui'cocercus cercaria with mussels and 
some of the fishes acting as second intermediate 
hosts. As far as could be ascertained, the 
m.etacercaria of this group do not seem to have 
so far been recorded or described from India. 

In three of the five specimens of Bagarius 
bagarius, available locally for collection of its 
parasitic fauna, the musculature revealed a 
heavy infestation with small whitish thin- walled 
cysts of 0-3-0 '51 mm. in diameter with a 
black-pigmented area in the centre, the bodies 
being more numerous in the regions of the 
trunk (Fig. 1). After teasing of the cysts, the 
worm lying folded upon itself was extracted 
and showed an extensive excretory bladder 
full of dark contents and occupying the major 
part of the body. A prominent sucker at one 
end with a group of hypodermal glands situated 
behind and representing the fundamentals of 
vitellaria were the other features (Fig. 2). 
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A number of specimens^ after extraction, 
were studied alive in normal saline in which a 
few were also left for more than eight hours 
with a view to have the details of morphology, 
particularly of the excretory system, brought 
out more clearly. Some were also fixed in 10% 
formalin and Bouin’s fluid for making stained 
permanent preparations. 



Figs. 1-4. Fig. l. A cyst. Fig. 2. Living worm, 

freshly taken out from the cyst. f'ig. 3. Livi. g wonii 

(entire), kept for 8 hours in saline. Fig. 4. Stained 
preparation. •. rt.s oral sucker ■rhynch us ; rr, collecting 
canal; cs, cirrus s.ic; eb. excretory id-idder , dfi, ex- 
cretory pure; jC', anterior gkind muss, z, inte.stine; 
oesophagus ; cz-', ovary ; /•, pharynx ; anterior 

prtvniinences ; sg, shell glund mass ; t, testis ; 

«, uterus.) 

The actively motile worms with an elongated 
body, a broader anterior end and a narrower 
posterior part, measured 0 • 83-1 -38 x 0* 41- 
0*65 mm. in size, exhibited the characteristic 
anterior sucker/rhynchus of circular outline, 
subteiminal in position, and 0-21 mm. in dia- 
meter. The anterior margin of the body 
carried seven prominent papilla-like promi- 
nences. The pharynx, near the middle of the 
body and 0* 06-0* 10 mm. in diameter opened, 
through a thick- walled oesophagus, into the 
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sac-shaped intestine. The intestinal region 
exhibited a dark character because of the 
presence of excretory material. The tubular 
and vesicular excretory bladder extended 
anteriorly beyond the mouth with its pore at 
the posterior- tip. In specimens left over in 
saline the extent of the bladder was found to 
have decreased as it extended anteriorly to near 
the posterior limits of the intestine. The charac- 
teristic collecting canals with their main 
branches, one on each side and draining their 
contents into the bladder, reached forward to 
near the anterior sucker/rhynchus (Fig. 3). 
Rudiments of genitalia, i.c., two testes, ovary 
and shell gland mass, situated in the posterior 
half, with the cirrus sac and the terminal part 
of the uterus passing backwards to the posterior 
end were all visible, the genital pore being sub- 
terminal (Fig. 4). 

Yamaguti (1958) recognised under Bucepha- 
lidae, five subfamilies on the character of 
excretory bladder, whether tubular or Y-shaped ; 
the position of ovary in relation to testes ; and 
the character of anterior suckcr/rhynchiis, 
whether sucker-like, plug-like, funnel-shaped or 
wedge-shaped. Relying on this classification, 
the present form is assigned to the gcnu.s 
Bucephalus of the subfamily Bucephalinse Nicoll, 
1914 because of the sucker-like rhynchus having^ 
seven lenticular appendages, position of pharyn.n 
and ovary, and presence of a tubular excretory 
bladder. Correct systematic determination, 
however, is only possible when the adult stage 
of this metacercaria is recovered from experi- 
mental studies. The metacercaria! forms, so far 
known from' freshwater fishes, mostly relate to 
the clinostomatids and strigeids. The present 
finding of a bucephalid metacercaria is evidently 
a first report of natural infection from India. 

Department of Parasitology, B. P. Fande. 
U.P. College of Veterinary P. Hai. 

Science and Animal Husbandry, 

Mathura, November 26, 1963. 
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EFFECT OF BLUE-GREEN ALGAE IN 
COMBINATION WITH UREA ON RICE 
YIELD 

The efficacy of blue-gi'een algae in inc.'easing 
rice yield under different treatments has been 
reported in earlier communications^’^ In this 
note, the role of blue-green algae in combination 
with urea, a fertilizer for rice, is reported. 

Urea was applied at 10 and 20 kg.-N/ha. as soil 
application at transplanting and as foliar appli- 
cation 50 days after transplantation. Blue-green 
algm, consisting of Nostoc sphcericum, N. amplis- 
sirmtni, Tolypothrix campylonemoides and 
Wcatiella sp. were applied at transplanting. A 
basal dressing consisting of 500 kg. lime + 
superphosphate @ 20 kg. P^O- -j- 0 • 28 kg. sodium 
molybdate per hectare was applied to each pot 
before planting the seedlings. This pot culture 
experiment in three replications was conducted 
during the main crop season of 1963 (July- 
Dcccmber) . A popular rice variety T 141 was 
used as test crop. 

Data of grain and straw yield, ear-bearing 
tillcr.s and length of panicles, are presented in 
Table I. As the plants of two pots were found 
to belong to a different variety, they were 
rejected and, hence, a statistical analysis of the 
data was not done. 
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(13-5% over check). The overall increases of 
grain and straw recorded by algal treatments 
over non-algal treatments were of the order of 
103-6% and 97*7% respectively. Urea at 10 and 
20 kg.-N/ha. produced comparatively lower 
responses than blue-green algae. 

Soil application of urea indicates a higher 
response than when applied as foliar spray. 

Urea in combination with blue-green algse 
generally produced additional response in the 
instance of soil application. The response in 
combination with foliar spray was inferior. 

The present study further confirms the benefi- 
cial role of blue-green algae in increasing rice 
yields and in some respects its superiority. 

The authors thank Dr.. R. H. Richharla, 
Director, for his keen interest in this work ; 
Dr. R. Subrahmanyan, Botanist, for supplying 
algal material from his cultures and guidance 
in the work and in the preparation of this 
account ; and Sri. S. Parnaik, Agricultural 
Chemist, for valuable help in the course of the 
work. 

Division of Blue-Green Alg^, L. L. Relwani. 
Central Rice Res. Inst, G. B. Manna. 

Cuttack, Orissa, 

August 6, 1964. 
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Table I 

Effect of blue-green algce in combination with .urea (1962 Main crop) 
(Gvi. per pot. Average of 3 replications) 


Treatment 


Average yield per pot (gni.) 


Grain 


Straw 


No. of ear-bearing Average Ien£th of 
tiller^ per pot panicle 


Check (No treatment) 

Urc'a (frh 10 kg. h! /ha. 

(Soil appHciition) 
Urea 20 kg. N/ha. 

(Soil I'pplicmion) 
Urea @ 10 kg. N/ha 
(1 oliar .'.pp’ication) 
Urea 20 kg. N/ha. 

(ludiar application) 
Mean 


A 

B 

A 

B 

A 

E 

A 

B 

5-23 

10-90 

3*83 

8*00 

3*70 

5*30 

16*93 

113* 5 

{WO) 

{20\)-0) 

(wo) 

{203-9) 

(WO) 

(141-2) 

(100) 

(7/3-5) 

6-27 

♦12-7 

4-91 

9*10 

3*30 

COO 

18*17 

19*42 

(jfJ.9-9) 

(24?*6) 

(7.VS-2) 

(237 -G) 

(S.9-2) 

(W2-2) 

(W'-S) 

(114-7) 

8*66 

14*.^3 

0*33 

11*80 

6*00 

8*03 

18-32 

17*95 

(76'5-(i) 

(.tVd-,9) 

(Wr>-S) 

(.w-i) 

(I3.i-1) 

(2W-2) 

(108-2) 

(106) 

6-73 

ni-53 

4-27 

9-20 

3-30 

0-50 

I7-S7 

17*63 

(709- Cl 

{220-6) 

(in-s) 

(24'l-2) 

(S9-S) 

(17)-7) 

(103 -Gi) 

{m-D 

4-90 

13*03 

4-77 

9*5.1 

3-SO 

G-00 

18-28 

19*13 

(.93-?) 

{249-1) 

(l:U-5) 

{249-3) 

( 3.9-2) 

(1G2-9) 

(WS-0) 

{113-0) 

6-16 

12*54 

4-82 

9*53 

3-73 

6-36 

17-91 

18-07 

(JJ7-6') 

{239-S) 

(I25-S) 

(246- S) 

(100-8) 

(171-0) 

(705-6) 

(1I0‘3) 


^ Without blue-green algce ; B — with bine-green algce. * Varietal mixture was observed in these pots. 

Figures in brackets repie.'^eht treatment rating with as 100. 


It may be observed that application of blue- 
green algae alone to check pot accounted for 
109-0% and 108-9% increase of yield of grain 
and straw respectively. These increases resulted 
fr’om a higher number of ear-bearing tillers 
(43% over check) and greater length of panicles 
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TWO NEW VARIETIES OF 
GEORGEFISCHERIA RIVEAE 

Collections of malformed shoots of Argyrcia 
cuneata Ker. GawL, a member of the Convolvu- 
laceae, were made by Narasimhan in 1916 in 
Magadi near Bangalore. A reference to its 
witches broom-like appearance simulating Spike 
disease of Sandal was made by Coleman.- Recent 
collections, made in Katraj, near- Poona, show 
diseased syrnptoms identical to those observed 
in Mysore. 

The diseased shoots were transformed into 
witches brooms and in a way resembled those 
of Rivea hippocrateriformis Chois, on which the 
smut genus Georgefischeria was previously de- 
scribed by Narasimhan et alA Detailed micro- 
scopic examination revealed that the malforma- 
tion was incited by a species of Georgefischeria. 
The malformed shoots contained within the 
vascular bundles and mesophyll tissues, large 
lysigenous cavities containing spore masses 
embedded in gelatinous matrix. Mature spores, 
when teased out and placed for germination in 
water, developed promycelia with apical whorls 
of 3 to 4 sporidia as in G. rivece Thirum. and 
Narasimhan, the type of the genus. Mature 
chlamydospores were globose to polygonal, 
hyaline to pale yellow, smooth, measuring 8*5 
to 13 /A with a mean of 10*5^. 

Detailed morphological and cultural studies 
on Georgefischeria rivece and the two new 
varieties reported in this preliminary note are 
being published separately. The fungus on 
Argyreia cuneata differs from G. rivece in having 
slightly smaller spores and thinner wall layer's 
( 0 • 7 yu- as compared with 1*5 to 2 ^ in G. rivece ) . 
It is proposed to present it as a new variety 
under the name G. rivece var. argyreice var. nov. 

Georgefischeria rivece Thirum. and Narasimh.a.n 
VAR. argyreice var nov. 

Infection systemic, sori in the leaves and 
stem, inciting malformation of the axillary 
shoots, appearing like witches brooms ; sori 
appearing superficially as pale yellow patches ; 
in sections of leaves and shoots large lysigenous 
cavities occupying the space between the 
epidermis and within the vascular bundles. Sori 
irregular, formed by coalescing of lysigenous 
cavities and containing numerous spores 
embedded in gelatinous matrix secreted by 
the hyphae lining the sorus. Mature spores 
globose to polygonal, hyaline or pale yellow, 
8-5 to 13 a with a mean of 10-5 a, germinating 
by a promycelium bearing at the apex a cluster 
of 3 to 4 sporidia. 
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Hab. in Leaves and Shoots of Argyreia cuneata 
Ker. Gawl., Katraj, Poona. 

Since reporting G. rivece, several collections 
of witches brooms from diffei'ent places in 
Maharashtra were made and studied. A large- 
spored form, which constituted a new variety, 
was obtained from Aundh area. The type of 
symptoms produced and the morphology of the 
spores are identical with that of G. rivece. The 
name G. rivece Thirum. and Narasimhan var. 
macrospora var. nov. is proposed. Table I gives 
a comparative account of the spore measure- 
ments of G. rivece and the two new varieties. 


Table I 


Species 

Range of 
spore 

measure- 

ments 

Frequency of the spores 
of 

different dimensions 
per 100 spores 

Mean 

value 

G. rivece 

9-1 7 /a 

9ft 11/i IS^t 15,u 16, It 17/t 

8 4 32 24 29 3 

13-5a 

G. meee 
var. 

macro- 

spora 

14-18 A 

14u 15*5/t 17,u 18/i 

14 30 32 24 

16-5a 

G. rivece 
var. 
argy- 
reive 

8*5-13a 8»5a 10a Ha I2a 13a 

8 42 24 14 12 

10- 5a 

Pimpri, Poona, M. J. Narasimhan. 

October 14, 1964. M. J. Thirum alachar. 

M. C. Srinivasan. 


1. Narasimlian, M. J., et al., Mycologia, 1963, 54, 30. 

2. Coleman, L. C., “ Spike disease of Sandal,” Dept. 

of A gric. Mysore My colog. Ser. Bull., 1917, 3. 


REPORT ON A COLLECTION OF 
BITING MIDGES (DIPTERA : 
CERATOPOGONIDAE) FROM A SUBURB 
OF CALCUTTA 

The present note refers briefly to a population 
of biting midges collected between last week of 
November and mid-December, 1963, either by 
sticky trap or by rearing the imagoes out of the 
immature forms inhabiting the available muddy 
environs and the rotting banana plants in 
Haringhata farm under the University of 
Kalyani, about 35 miles to the north of Calcutta. 
The collection comprised several genera of 
which specific identity has only been possible 
in the midges belonging to the genus Culicoides 
on the basis of the key by Sen and Das Gupta,’ 
and partly the genus Dasyhelea also. Some of 
the midges belonging to the other genera 
recorded from the area appear to be new in 
relation to the species known so far from this 
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part of India 2 A comprehensive account 
covering all such cases will be dealt in another 
communication in due coui'se and below are 
enlisted those so far identified. 

Forcipomyia Group 

1. Genus Atrichopogon Kieffer. — 1 female by 
sticky trap ; 1 species. 

2. Genus Forcipomyia Meigen. — 2 females and 
2 males, by sticky trap and larval rearing out 
of mud ; 2 species. 

Dasyhelea Group 

3. Genus Dasyhelea Kieffer. — 136 females and 
90 males, by sticky trap and larval rearing out 
of rotting banana mass ; 4 species, those identified 
being as follows : 

(i) D. longicornis Kieffer, Rec. Indian Mus., 
1913, 9, 180. Known in female from 
coastal area of Puri so far, this is now 
collected in 45 females and 46 males 
both by sticky trap as well as by rearing 
from rotting banana stump. Distinctive 
in it are ; yellowish scutum in thorax 
shows dorsad 4 dark brown longitudinal 
bands with 2 at middle closely placed 
in the anterior half while others are 
laterad ; haltere knob pale, cream- 
coloured in fresh state ; legs yellowish 
with stray brown spots at middle of all 
femora and tibiae with a hind tibial 
comb of 7 spines ; male genitalia include 
two separated parameres hooked at tip, 
ninth sternite with a very wide caudo- 
median depression and basistyle without 
any visible internal roots. 

(ii) D. ornaticornis Kieffer, Rec. Indian Mus., 
1913, 9, 180. Known in female from 
Katihar (Bihar) so far, this is now 
collected in 52 females and 28 males 
both by sticky trap as well as by learing 
from rotting banana stump. Distinctive 
in it are : brownish scutum in thorax 
shows dorsad 3 chocolate-coloured longi- 
tudinal bands ; haltere knob pale, 
whitish in fresh state ; legs yellowish 
with stray brownish marks at middle 
of all femora and tibiae with a hind 
tibial comb of 6 spines ; male genitalia 
include parameres as fused into one 
piece, ninth sternite with a depressed 
caudal margin and basistyle as in the 
previous species while dististyle bifid. 

Culicoides Group 

4. Genus Culicoides Latreille. — 10 females 
and 7 males, by sticky trap and larval rearing 
out of mud ; 2 species as follows : 


(i) C. schultzei (End.), Carter, Ingram and 
Macfie, Ann. Trap. Med, and Parasit, 
1920, 14, 231, figs. — very widely known 
Afro-Asian species, with previous records 
from different localities in the districts 
of Midnap oie, Birbhum, Howrah and 
24-Parganas in West Bengal. Also 
known from south and west of Indian 
peninsula. Its distribution ranges from 
West Africa to Japan. Now collected in 
7 females and 7 males both by sticky 
trap as well as by larval rearing out of 
mud. 

(ii) C. similis Carter, Ingram and Macfie, 
Ann. Trop. Med. and Parasit, 1920, 14, 
255, figs. — ^Another Afro-Asian species, 
originally described from Gold Coast 
(Africa) but much less known with only 
a few Indian records so far from west 
and east peninsular India and in West 
Bengal from localities in Midnapcre, 
Howrah and 24-Parganas ;h3-5 this is now 
collected in 3 females only both by 
sticky trap as well as by larval rearing 
out of mud. 

Ceratopogo7i Group 

5. Genus Alluaudoonyia Kieffer. — 1 female, 
by sticky trap ; 1 species. 

Stilobezzia Group 

6. Genus Stilobezzia Kieffer. — 2 females, by 
sticky trap and by larval rearing out of mud ; 

1 species as follows : 

(i) spirogyrcB Carter, Ingram and Macfie, 
Ann. Trop. Med. and Parasit, 1921, 14, 
325, figs. — Originally known in both 
sexes from Gold Coast (Africa) and was 
recorded for the first time in India from 
environs of Calcutta^>; this is now 
collected as above. 

Comments. — The present study shows the 
prevalence of 11 distinguishable species, with 
the identity of 5 species only established now, 
belonging to 6 genera of 3 piincipal subfamilies 
of biting midges at Haringhata (Nadia : West 
Bengal) for the first time. Besides reporting 
on such Httle known genus in India as Allua- 
udomyia, the study confirms the occurrence of 
the African Stilobezzia, S. spirogyrce in the 
country. It also shows the natural breeding site 
of 2 very important Dasyhelea, viz., D. loniji- 
cornis and D. ornaticornis, and brings to light 
their diagnostic features from both sexes known 
so far in female only. It is found that the 
Dasyhelea species under reference breed in the 
rotting banana stumps left after felling the 
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plants. Presence of a very limited number of 
Culicoides specimens in comparison to those of 
the other genera in the collection now made 
although striking, nonetheless, not unusual as 
it has noticed before also that a population 
decline of Culicoides occurs in Gangetic West 
Bengal at the approach of cold season." 

P. Sen.- 

August 10, 1964. S. K. Das Gupta.:!; 


Entomology Department, University of Kalyani, 
Kalyani (Nadia : W. Bengal). 

t Zoology Department, Presidency College, Calcutta. 

1. Sen, P. and Das Gupta, S. K., Ann. Eni. Soc. Amer., 

1959, 52, 617. 

2. Briinetti, E., Rec. India?!- M/rs., 1920, 17, 43, 

3 . Smith, K.O.A. and Swaminath, C. S., Indian Med. 

Res. Mem., 1932, 25, 182. 

4. Das Gupta, S. K. and Ghose, S. M., BzdL Calcutta 

Sch. croE Med., 1961, 9 , 117. 

5. — and — , Sci, and Cult., 1962, 28, 537. 

6. Ghose, S. M. and Das Gupta, S. K., Bull Calcutta 

ScJutrop. Med., 1962, 10, 119, 120. 

7. Das Gupta, S. K., Indian Agric., 1961. 5, 189. 


INFLUENCE OF MICRONUTRIENT 
STATUS ON THE METABOLISM OF 
AMINO-ACIDS IN CITRUS 
. LEMON SEEDLINGS 

In recent years, much information has been 
gathered to indicate the effect of nutritional 
disorders on the spectra of free amino-acids 
present in the leaves. Most of the work relate 
to such studies in annual plants and the topic 
was reviewed by Hewitt.^ The present study 
was projected for the identification of the free 
amino^acids present in citrus leaves under the 
conditions of deficiencies as well as excess of 
boron, copper, manganese and molybdenum. 

Seedlings of citrus (var. rough lemon) were 
raised in Hoagland’s culture solution, following 
the technique described earlier by Ved Parkash 
and Saxena.^> The treatments were initiated 


when the seedlings were 45 days old, and on 
appearance of the symptoms characterised to 
each deficiency or excess (reported earlier by 
Ved Parkash and PushpalataS and Ved Parkash 
and Subiahio), the affected leaves were analysed 
for the spectra of free amino-acids present, 
adopting ascending chromatographic technique 
suggested by Block et cd.^ Known standards 
were run for necessary comparison and Rf values 
calculated. The intensity of spots was cate- 
gorised into low ( + ), medium (H-H-) or high 
(H-++), visually. 

The results on the spectra of free amino-acids 
present in various samples are given in Table I. 

It is seen that seedlings raised under the 
deficiency conditions had fewer amino-acids 
present and the concentrations of those present 
were either increased or curtailed. The excess 
levels of the micronutrients, enhanced the 
accumulation of the amino-acids. However, the 
dehciency or excess of each element produced 
a different pattern as can be inferred from 
Table I. 

Amino-acids are known to participate in 
various pathways and any disturbance in their 
spectra could result in metabolic drifts leading 
to suppressed plant growth associated with ihe 
symptoms of malnutrition. The present study 
reveals that molybdenum deficiency leads to 
overall reduction in the amino-acid content, 
while the reverse pattern was noticed in Mo- 
excess cultures. This appears to be in confor- 
mity with the role of molybdenum in nitrate 
reduction in plants and is corroborated with 
the findings of the workers elsewhere.** 

Finally such an investigation relating to the 
effect of micro-elements on the spectra of the 
amino-acids present in the leaves would reveal 
of their interactions, which might provide a 
basis for the identification and assessment of 
the nutritional disorders. 


Table I 

Free amino-acids present 


Amino arid 

Rf at 20° C. 

Cystine Aspartic 
acid 

0*04 0-09 

Serine/ 

glycine 

0*13 

Gluta- 

mine 

0*18 

Alanine 

0-23 

Proline 

0-27 

Methio- 

nine 

0*49 

Phenyl 

alnnine 

0-63 

(i) Control 

.. -f + 

4-4- 

-f 

4-1- 

4- 

-h-h 

4- 

4- 

(ii) Seedlings raised in deficiency of : 

Boron 

.. 0 

4- *f 

0 

4 4- 

-f -f 

4-4- 

0 

0 

Copper 

.. 0 

+ + 

-f 

44 

+ -|. 

4- 4- 

4* 

4-4- 

Manganese 

.. + + 


-h 

+ 

4- 

"h 4" 

4- 

A- 

Mplyl)denum 

.. 0 

•4 

0 

4- 

0 

•4 

0 

0 

Jii) Seedlings raised in excess of : 

Boron 

. . + f + 

4-4- 


-f 4- + 

4--f 

4-4- 

4- 

4 — h 

Copper 

.. + + 

4-i- 

-f- 

4-4--f 

+ 4- 

44- 

-h 

4- 

Manganese 

.. +-f + 

4--i- 

-h 

-f 4-4- 

4-4- 

4- -f 

4- 

4- 

Molybdeiuim 

. . + 4- 4- 

-f h 

4- 

4-4- 

4-4- 

4-4 

4- 

+ 


+ Present 


0 Absent. 
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The authors are indebted to Dr. M. S. Swami- 
nathan and Professor K. D. Asana for constant 
encouragement during the progress of work. 

Division of Botany, Ved Parkash. 

Indian Agric. Res. Inst., S. N. Bhardwaj. 
New Delhi- 12, July 27, 1964. (Miss) Pushpalata. 
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RECORD OF HEXAMERMIS SP. 

(A NEMATODE) ON SOME SPECIES OF 
MOTH BORERS OF SUGARCANE 
IN INDIA 

Various workers have recorded nematodes on 
cliflercnt species of moth borers of sugarcane 
in India. Ali (1957) observed Mermis sp. on the 
.shoot borer, Chilotrcea infuscatellus Snell, at 
Pusfa in Bihar ; David (1962) recorded Neoiy- 
Icnchiis sio. on a caterpillar of top borer, 
Soirpophaga nivella F. at Koothanallur in 
Madras State. Gupta (unpublished) observed 
He a: a liter 'inis sp. on a caterpillar- of stalk borer, 
Chilotrcea auricilia Ddgn. (1957), and Chaudhary 
(unpublished) on top borer, S. nivella (1961), 
at the Indian Institute of Sugarcane Research, 
Lccknow. 

The present author, in the course of his 
studies at the Indian Institute of Sugarcane 
Research, Lucknow, during 1962-63 came across 
nematodes in the h^moccele of caterpillars of 
the sugarcane stalk borer, C. auricilia ^.nd shoot 
borer, C. infuscatellus (July, 1962), top borer, 
S. nivella (July, 1963) and the internode borer, 
Proceras indicus Kapur (August, 1963). In one 
caterpillar of C. auricilia (August, 1963), the 
jiematode was recorded in association with the 
larval parasite, Apanteles flavipes Cam. 
(Braconidas — Hymenoptera) . The species of 
nematode was the same in all cases and was 


identified as Hexamermis sp. (Mermithoidea— 
Nematoda), by Dr. H. E. Welch of Canada. 

This species of nematode was usually found 
in the hasmoccele of the host caterpillar and 
appeared to be damaging the viscera and the fat 
bodies within the host. In one case the 
nematode was observed partially outside the 
body of a caterpillar also ; the caterpillar con- 
cerned did not show any further development 
and died 6 days after. In another case (August, 
1963), the nematode was found moving in the 
borer tunnel within the cane-stalk at a height 
of about 100 cm. from the ground level. 

The last instar of this species of nematode is 
creamy white in colour and has a tapering 
proximal and a blunt distal end. It measures 
135 mm. in length and 0-295 mm. in breadth. 
The mouth leads directly to the pharynx (Fig. 1) 
which is long and tenuous reaching almost half 
the body length. It has a dorylaimoid stykt, 
with knobs at (proximal) spear ends. The 
buccal capsule is conspicuous by its absence. 
The anus is present at tho extreme posterior end 
(Fig. 2). 




FIGS. 1”2. Last instar of javeniie stage of Hcvimcrmis sp. 

The author is indebted to Dr. H. E. Wel:h, 
Entomology Research Institute, Ontario, Canada^ 
for kindly identifying the nematode, and to 
Shri A. N. Kalra for his guidance in the course 
of these studies. 

Indian Institute of R. C. Srivastava. 

Sugarcane Research, 

Lucknow-2, July 4, 1964. 
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The Cell, Vol. VI. Biochemistry, Physiology, 
Morphology. Edited by Jean Brachet and 
Alfred E. Mirsky. (Academic Press, Inc., Ill, 
Fifth Avenue, New York-3), 1964. Pp. xiv + 
564. Price $ 18.00. 

The Cell is a co-operative work issued as a 
series of volumes and has been devoted to 
modern knowledge of the biology, biochemistry, 
biophysics, structure, and function of cells. So 
far five volumes have been issued. Volume I 
dealt with Methods and Problems of Cell Bio- 
logy, Volume II dealt with Cells and Their 
Component Parts, Volume III dealt with Meiosis 
and Mitosis, Volumes IV and V dealt with 
Specialized Cells. The reception given to these 
volumes have encouraged the authors and publi- 
shers to issue a supplementary volume reflecting 
recent discoveries concerning ultra-structure 
and biochemical activity. 

The first four chapters of the present volume 
deal with the cells of lower organisms, while 
the last two are concerned with the highly 
specialized structures in higher organisms. The 
following are the subjects dealt with in the indi- 
vidual chapters and the names of their respec- 
tive contributors : (1) The Protozoan Nucleus, 
by Karl G. Grell ; (2) The Cytoplasm of 

Protozoa, by William Trager ; (3) The Fungi, 
by John B. Raper and Karl Esser ; (4) The 
Plant Cell : Aspects of its Form and Function, 
by Bruce R. Vceller with Electron Micrographs, 
by Myron C. Ledbetter and Keith R. Porter ; 
(5) Sensory Cells, by R. Cordier ; and (6) Con- 
nective Tissue Cells, by Sylvia Fitton Jackson. 

Though described as a supplementary volume, 
the book under review may be considered to be 
a treatise in itself. The subjects are dealt with 
in a very attractive fashion and the volume is 
beautifully illustrated. It is assured of an 
enthusiastic welcome. C. V. R. 


Advances in Lipid Research, Vol. I. Edited by 
Rodolfo Paoletti and David Kritchevsky. 
(Academic Press, Inc., Ill, Fifth Avenue, 
New York-3) , 1964. Pp. xii + 418. Price $ 14.00. 
This is the first volume of a new series which 
is intended to serve as an instrument for stimu- 
lating progress within the broad area of lipid 
research and the contributors will be recognized 
authorities in the various subclassifications 
within the field, This series has been started 


under the editorship of Rodolfo Paoletti and 
David Kritchevsky. 

The material covered in the first volume of 
this series ranges from chemical and physico- 
chemical discussions of the structure and 
behaviour of lipids through one of the newer 
areas in lipid research, sulfolipids. The most 
recent work on fat absorption and transport is 
presented by experts in the various special 
phases of this work. Other chapters cover the 
latest developments in cholesterol metabolism, 
vitamiii E as it affects lipid metabolism, and a 
treatment on atherosclerosis. All areas of lipid 
research ranging from physical chemistry to 
physiology and pathology are touched upon. 

The following contributions appear in the 
volume under review: I. The Structural Investi- 
gation of Natural Fats, by M. H. Coleman ; II. 
Physical Structure and Behaviour of Lipids and 
Lipid Enzymes, by A. D. Bangham ; III. Recent 
Developments in the Mechanism of Fat Absorp- 
tion, by John M. Johnston ; IV. The Clearing 
Factor Lipase and Its Action in the Transport uf 
Fatty Acids between the Blood and the Tissues, 
by D. S. Robinson ; V. Vitamin E and Lipid Meta- 
bolism, by Roslyn B. Alfin-Slater and Rosemary 
Shull Morris ; VI. Atherosclerosis — Spontaneous 
and Induced, by Thomas B. Clarkson ; VII. Chro- 
matographic Investigations in Fatty Acid Bio- 
synthesis, by M. Pascaud ; VIII. Carnitine and 
Its Role in Fatty Acid Metabolism, by Irving 
B. Fritz ; IX. Present Status of Research on 
Catabolism and Excretion of Cholesterol, by 
Henry Danielsson ; X. The Plant Sulfolipid, 
by A. A. Benson. C. V, R. 


Physiological Mammalogy, Vol. I. Mammalian 
Populations. Edited by William Mayer and 
Richard Van Gelder. (Academic Press, Inc., 
Ill, Fifth Avenue, New York-3), 1964. 
Pp. xii + 381. Price $ 12.00. 

The treatise under review was conceived with 
a view to bring together the existing knowledge 
of an experimental nature on those animals 
usually regarded as “wild”. Hitherto, experi- 
mentation in animal biology has been largely 
oriented around the dog, cat, rabbit, mouse, 
guinea pig, and white rat. Despite this con- 
centration of effort, over the years numerous 
researchers have investigated the use of dif- 
ferent animals for experiinental purposes. The 
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writings of these investigators, however, are 
scattered widely. The basic idea of the pre- 
paration of ‘'Physiological Mammalogy" has 
been to make available to the experimental 
biologist the wealth of data contained in the 
work of these scientists. 

The volume under- review consists of two 
comprehensive articles dealing with the physio- 
logy of populations, viz., (1) The Social Use of 
Space, by John B. Calhoun and (2) Endocrine 
Adaptive Mechanisms and the Physiologic 
Regulation of Population Growth, by J. J. 
Christian. Calhoun’s article, on ‘’The Social 
Use of Space'’, presents many interesting new 
ideas on the behaviour of animals in populations 
and the effects of grouping of individuals upon 
the physiology of the organism. Where many 
workers have thought of the experimental 
animal only as an individual apparently 
divorced from his environment and other mem- 
bers of the species, Calhoun points out the fallacy 
cf this view in providing experimental data that 
demonstrate the effects of numbers of indi- 
viduals on the behaviour' of each individual. 
The second article, by J. J. Christian, on popu- 
lation growth, treats the problem largely from 
an ecological view-point in dealing with limiting 
factors of natural populations and population 
interrelationships. C. V. R. 


An Introduction to Genetics. By A. H. Sturtc- 
vant and G. W. Beadle. (Dover Publications^ 
Inc., 180, Varvick Street, New York-14), 1962. 
Pp. 391. Price $ 2.00. 

The present work by two of the world’s leading 
biologists has long been regarded as a very 
thorough exposition of genetical analysis. 
Prepared on a broad survey of data, it has never 
been superseded for thoroughness and accuracy. 
The present work is a slightly corrected reprint 
of the 1939 edition and as it represents a very 
full coverage of genetics up to the year of its 
oi'iginal publication, it should be very useful to 
students of the subject. The volume consists of 
the twenty-three chapters listed as follows : 
Sex Chromosomes ; Sex-linkage ; Autosomal 
Inheritance ; Independent Assortment ; Linkage ; 
Chromosome Maps ; Relation of Crossing Over 
to Meiosis ; Intra-chromosomal Rearrangements : 
Inversions ; Intra-chromosomal Rearrangements ; 
Incomplete Chromosomes ; Lethals ; Transloca- 
tions ; Multiple Alleles ; Mutations ; Position 
Effect ; Non-disjunction and Related Phenomena ; 
The Determination and Differentiation of Sex ; 
Overlapping Phenotypes, Selection, and Hybrid 


Vigor ; Heterogeneous Populations ; Polyploidy ; 
Species Differences ; Extrachromosomal Inheri- 
tance and Maternal Influences ; Genes and 
Phenotypes ; Historical. C. V. R. 


International Conference on Cosmic Rays : 
Proceedings of VIII Conference in Jaipur 
(Vol. 5). High Energy Interactions. Pp. 595. 
Price Rs. 30-00. (For copies write to Secre- 
tary, I.C.C.R., Tata Institute of Fundamental 
Research, Bombay-5.) 

Volume 4 on Extensive Air Showers, which 
was the first one to be published in this six- 
volume series reporting the Proceedings of the 
Eighth International Conference on Cosmic Rays, 
was reviewed earlier in this Journal (see Curr. 
Sci., 1964, 33, August 5). The present Volume 5, 
the second to come out in the Proceedings, is 
on High Energy Interactions and contains 67 
contributions from 134 authors. Most of the 
contributions are group contributions from 
various centres of work, and they cover a wide 
range theoretical, observational and instru- 
mental, bringing out the latest (up to end of 
1963) in cosmic ray physics. Discussions that 
took place are also given at the end of each 
paper presented. The Editorial Committee are 
to be congratulated in bringing out these volumes 
so speedily, which will be greatly appreciated 
by workers in this rapidly advancing field of 
research. A. S. G. 


Advances in Textile Processing (Vol. 1). Edited 
by J. Edward Lynn and J. J. Press. (Textile 
Book Publishers, Inc., New York), 1961. 
Pp. 379. Price $ 14.00, 

This book is the first of a projected series 
on Advances in Textile Processing. There are 
eleven chapters in the book all written by 
author's well known in their respective branches. 
In addition to the Textile Science and Techno- 
logy, the series will cover operational research, 
quality control, mill management and organisa- 
tion, etc. Thus, these volumes will make a good 
supplementary reading to the well-known 
Review of Textile Progress published every 
year by ‘The Society of Dyers and Colourists’ 
and ‘The Textile Institute’. 

The chapters on ‘Non- woven Fabrics’ and ‘The 
Felting of Wool and the ‘Manufacture of Wool 
Felt* are well written. Not much information 
on these subjects is readily available. The 
modern tr'end in Textile processing being resin 
finishing four chapters are devoted to this and 
related topics. A full essay is written on the 
‘Chlorine-Resistant Resins' which is a very 
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important branch in the field of application of 
synthetic resins to cotton. The chapter on the 
‘Evaluation of Wash and Wear’ discusses the 
methods of test for Resin-finished cloth to keep 
up the quality. Hansen describes in ‘The 
Neutral Scouring of Greasy Wools’ the develop- 
ment of a practical, neutral process based on 
Alkyl Phenol type of non-ionic detergents which 
has been in use in U.S.A. 

The chapters on ‘Recent Developments in 
Wool Textile Processing’, ‘Water Oil and Grease 
Repellency’ and ‘Thermoplastic Resin Dispersions 
for Textile Finishing’ enlarge the field of 
coverage of this book. The essay on ‘Processes 
for Dyeing Hydrophobic Fibres with Disperse 
Dyes’ is very well written and has covered the 
theoretical, practical and the machinery aspects 
of these processes. 

The language, style and the approach to the 
.subject are different in each chapter as they 
are written by different authors. The book 
will be very useful to all textile scientists and 
technologists. C. V. R. 


Handbuch Der Kolorimetrie, Band II. KolorU 
metrie in Der Pharmazie. By E. Kakac and 
Z. J. Vejdelek. (Veb Gustav Fischer Verlag 
Jena), 1963. Pp. viii-f 1128. Price D.M. 83.20. 
While reviewing the Volume I of this series, 
it was observed that “we eagerly look forward 
to receive the other two volumes II and III 
brought out by Veb Gustav Fischer Verlag 
Jena”. Volume II which is now put forward 
adequately meets the expectation in contents 
and presentation of the topics dealt with. 

The descriptive methods for the photometric 
estimation of compounds treated in the present 
volume is the same as is found in the First 
Volume. The firsl! part of the book (715 pages) 
deals with synthetic compounds under several 
sub-headings such as accyclic hydrocarbons 
including aliphatic halogen derivatives, oxy and 
0X0 compounds, acids, esters, amides, amines 
and amine alcohols. The second unit in this 
section deals with isocyclic compounds including 
organo arsenic and mercury compounds. Under 
heterocyclic compounds, derivatives of oxygen, 
nitrogen and sulphur are systematically de- 
scribed under this section. The second part of 
the book (125 pages) deals with preparation of 
some organo compounds. 

The third part (100 pages) is devoted to the 
examination of steroides and the fourth part 
contains a few methods for the estimation of 
Inorganic anions such as chloride, bromide, 
sulphate, borate and nitrate. 
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The volume is complete with original refer- 
ences, author index, synonyms index and sub- 
ject index. A small list of correction for the 
errors is also supplied along with the volume. 
As pointed out earlier, the volume under review 
is very valuable in any Pharmaceutical Labo- 
ratory and all the chemists and druggists remain 
grateful to the authors for presenting this 
valuable ready reference book. We shall now 
look forward to receive the third and the final 
volume in the series. A. R. V. 


Nuclear Research Emulsions, Vol. I. Tec7i- 

niques and Theory. By Walter H. Bai'kas. 

(Academic Press, New York and London), 

1963. Pp. xvi -h 518. Catalogue Price Rs. 90.00. 

This book is a most valuable addition to the 
literature on the nuclear emulsion technique. 
The only other book in this field that the reviewer 
is aware of, in the English language, is the 
classic Atlas of Photomicrographs illustrating 
‘The Study of Elementary Particles by l.hc 
Photographic Method”, by Powell, Fowler and 
Perkins. The splendid Atlas ^ printed on art 
paper, concerned itself with lofty heights : it 
aimed at giving in historical perspective the 
discoveries concerning elementary particles, 
heavy primaries and interactions at ultra-high 
energies, which all followed from applications 
of the photographic method ; in that volume the 
authors wanted to convey to the reader the 
excitement associated with these discoveries. 
The Atlas was expensive and so to be found 
in the possession of libraries rather than indi- 
vidual workers. In his monograph Dr. Baikas 
has attempted a different task. He has produced 
a text-book which contains the “bread and 
butter” information needed by emulsion workers. 
All the required quantitative information is 
there and the essential theory underlying the 
methods of measurement and analysis. 

He has dealt with the properties of emulsions, 
preparation of stacks for exposure, processing, 
imperfections in the processed emulsions, micro- 
scope and scanning techniques, measurements 
of scattering, ionization and range ; even emul- 
sion-making has found a place in an Appendix. 
These broad areas have been broken up further 
into the necessary detailed discussions on 
individual aspects as the continuously changing 
section headings at the top of each page show. 
He has painstakingly and critically evaluated 
the available observations and calculations, and 
knowing Dr. Barkas’ reputation in this regard, 
I can assure the reader that the information 
presented in the book can be depended uiponi. 
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This is the sort of book I would have expected 
of Dr. Barkas and he has not disappointed me. 
The book is well produced and I have been 
unable to pick out errors. It is warmly recom- 
mended to all workers in the field. The review 
would be incomplete if I did not quote 
Dr. Barkas’ advice on scanning (pages 212-213) ; 
“Music during work has been found good, 
especially if local control of loudness can he 
exercised, and if the type of music is chosen 
well. FM radio tuned to “music” stations has 
been found satisfactory. Rest periods such as 
coffee breaks are necessary for relaxation, but 
have been known to get out of hand when no 
scientist is working closely with the scanners”. 
How true ! The book is not as dry as its title 
might suggest ! M. G. K. Menon. 


Fluidised Particles. By J. F. Davidson and 

D. Harrison. (Cambridge University Press, 

London, N.W. 1 ; India : Macmillan and Co., 

Madras-2), 1963. Pp. 155. Price 35 sh. 

During the last twenty years enormous 
amount of literature has grown on fluidization 
which include three books (Leva, Othmer and 
Zenz-Othmei’) , several proceedings of symposia 
and a large number of papers. The fluidization 
operation has found application for a wide 
variety of purposes like petroleum processing, 
chemical reactions, metallurgical treatment, etc. 

The present book is written by two active 
workers in the field and is well produced and 
gives a clear account of the theoretical back- 
ground though biassed towards their own models 
of fluidized beds. 

The book is divided into six chapters. 
Chapter one deals briefly with the use of 
fluidized systems, range of fluidized state, 
incipient fluidizing velocity, expansion of a parti- 
cularly fluidized bed and the two-phase theory 
of fluidization. 

The second and the third chapters deal with 
the formation, rise and coalescence of bubbles 
in fluidized beds and its analogy with rise of 
bubbles in an inviscid liquid. In chapter four 
the exchange between the bubbles and parti- 
culate phase has been discussed. The stability 
of bubbles in fluidized beds and the fluidized 
bed as a catalyst reactor have been discussed 
in chapters five and six respectively. 

The appendices, a bibliography index of 
authors and general index add to the value of 
the book. 

The theoretical presentation is somewhat 
oversimplified and certain aspects of fluidized 
beds are not covered in the book. Neverthe- 


less, the book is valuable to teachers and 
students of chemical engineering and for 
research workers in this field and designers of 
fluidized bed reactors. N. R. Kuloor. 


Books Received 

From ; (Academic Press, 111, Fifth Avenue, New 
York, 10003): 

Microwave Scanning Antennas — Vol. I : Aper- 
tures. Edited by R. C. Hansen, 1964. Pp. 
xvii -1- 442. Price $ 16.00. 

The Bacteria — A Treatise on Structure and 
Function — ^Vol. V ; Heredity. Edited by 
I. C. Gunsalus and R. Y. Stanier, 1964. Pp. 
xvi -f 517. Price $ 16.00 ; Sub. $ 14.00. 

Positronium Chemistry. By J. Green and J. Lee, 
1964. Pp. xii -h 105. Price $ 5.50. 

Recent Progress in Surface Science (Vol. I). 
Edited by J. F. Danielli, K. G. A. Pankhursfc 
and A. C. Riddiford, 1964. Pp. xii -1- 414. Price 
$ 16.00. 

Electronic Aspects of Biochemistry. Edited by 
B. Pullman, 1964. Pp. xiii+ 582. Price $ 20.00. 

Molecular Orbitals in Chemistry, Physics and 
Biology — A Tribute to R. S. Mulliken. Edited 
by Per-olov Lowdin and B. Pullman, 1964. 
Pp. xiii + 578. Price $ 22.00. 

Mammalian Protein Metabolism (Vol. II). Edited 
by H. N. Munro and J. B. Allison, 1964. Pp. 
XV -f- 642. Price $ 21.00. 

Nutrition — A Comprehensive Treatise — ^Vol. I : 
Macronutrients and Nutrient Elements. Edited 
by G. H. Beaton and E. W. McHepry, 1964. 
Pp. xviii -j- 547. Price : Sub. $ 16.60 ; Reg. 18.50. 

Differential Analysis (Paper presented at the 
Bombay Colloquium, 1964) . General Editor 
K. Chandrasekhar an. (Oxford University 

Press, London E.C.-4), 1964. Pp. viii + 253. 
Price Rs. 25-00. 

Bacterial Endotoxins (Proceedings of a Sympo- 
sium held at the Institute of Microbiology of 
Rutgers). Edited by Maurice Landy and 
Werner Braun. (The Institute of Microbiology, 
Rutgers, The State University, New Bruns- 
wick, N.J.), 1964. Pp. xvi -1-691. Price $12.00. 

Treatise on Analytical Chtmistry (Part IT) — 
Analytical Chemistry of the Elements. Edited 
by I. M. Kolthofe and P. J. Elving. (Inter- 
science Pub., a division of John Wiley & 
Sons, Inc., New York; N.Y. 10016), 1964. 
Pp, xxii -f- 627. Price $ 23.00. 

An Advanced Course in Practical Inorganic 
Chemistry. By D. N. Grindley. (Butterworth 
& Co., 88, Kingsway, London W.C.-2); 1964. 
Pp. XV -j- 184. Price 17 sh. 6 d, 
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SCIENCE NOTES AND NEWS 


Award o£ Research Degree 

Osmania University has awarded the Ph.D. 
Degree in Geology to Shri Y. V. Ramana for 
his thesis entitled “Elastic Wave Velocities in 
Rocks". 

The Indian Society of Genetics and Plant 
Breeding 

The Indian Society of Genetics and Plant 
Breeding is organizing an International Sympo- 
sium on “The Impact of Mendelism- on Agri- 
culture, Biology and Medicine’’ to ccmmemorate 
the Silver Jubilee Year of the Society and the 
Centenary Year of the publication of Mendel’s 
paper, during 15th to 20th February 1965. Forty 
foreign and Indian scientists are expected to 
attend. Sessions include Mendelism and 
Evolution, Genetics in Plant Breeding (3 ses- 
sions) , Cytology and Cytogenetics, Mutation, 
Human and Animal Genetics, Biochemical 
Genetics and Teaching of Genetics. Further 
details can be had from Dr. A. T. Natarajan, 
Secretary, Indian Society of Genetics and Plant 
Breeding, Division of Botany, Indian Agri- 
cultural Research Institute, New Delhi- 12, 
India. 

Council of Scientific and Industrial Research, 
New Delhi, Annual Report 1963-64 
The Annual Report of the C.S.I.R., New Delhi, 
for the year 1963-64 presents very briefly 
records of* research carried out during the year 
at the various laboratories and organizations 
under its aegis, and also contains a resume of 
its activities with special reference to research 
co-ordination, sponsored research, survey and 
planning of research, international collaboration, 
publication and information, and national 
register. 

The Report shows that during the year 652 
research papers have been published, 72 patents 
filed, and 22 pilot plants set up. 

International Council of Scientific Unions 
(ICSU) 

We have received the following publications 
of the ICSU: (1) Bulletin No. 1, May 1964 
(64 pages) and (2) The Year Book 1964 (150 
pages) . 

The ICSU Bulletin contains preliminary 
reports of the tenth general assembly of the 
Council held in Vienna, 22-29 November 1963, 
and other news connected with the various 
scientific unions, national members, committees 


and commissions. It also includes the calendar 
of meetings for the year 1964. 

The ICSU Year Book gives lists of national 
and scientific members of the Council and 
membership of the ICSU Committees, Commis- 
sions, etc., statutes and rules of procedure, 
relations with other international organisations, 
and an alphabetical list of members and officers 
connected with the ICSU and its organisms. 

Inverse Fluorescence Effect 

In ordinary fluorescence, either with ultra- 
violet, X- or' gamma-rays a fluorescent substance 
absorbs radiation of higher energy and re- 
radiates part of it as less energetic radiation 
(Stokes Law). Research workers of the Signals 
Research and Development Establishment 
(SRDE), England, have been able to demon- 
strate the reverse effect using semiconductor 
crystals. Although the effect had been predicted, 
and also demonstrated, earlier, the technique 
involved the use of liquid helium temperatures. 
The present approach which uses a simple set- 
up and easy procedure shows possibilities of 
practical applications. 

In the reported investigation a crystal of a 
semiconductor material doped with a rare earth 
is made to absorb longer wavelength (low 
energy) infra-red light and re-radiate shorter 
wavelength (high energy) visible light. The 
effect is accomplished by the crystal's property 
of adding the energy of two or more quanta 
of absorbed infra-red radiation and re-radiating 
the total energy. This property depends not 
only on the electron structure of the atoms of 
the doping material but also on the structure 
of the host crystal. To show the effect, the 
crystal is simply placed in a focused beam of 
infra-red radiation when it will glow. — (New 
Scientist, 1964, 21, 201.) 

Pathogenic Fungi and Bacteria : CMI Data 

Sheets Sets I and II 

This new undertaking of the Commonwealth 
Mycological Institute to bring out at periodic 
intervals a series of loose-leaf sheets giving 
descriptions and illustrations of plant parasitic 
fungi and bacteria will be widely welcomed by 
plant pathologists and mycologists. The object 
of this series is to provide standard descriptions 
of pathogens for use by pathologists, particularly 
those isolated workers with restricted library 
facilities. 
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Set I deals with. 10 rust fungi on coffee, maize, 
millet, mint, sorghum and sugarcane. Besides 
description, distribution, transmission, notes and 
literature each sheet contains photomicrographs 
showing details of spore morphology. 

Set II deals with 10 plant parasitic bacteria : 
Xanthomonas citri^ X. malv ace arum, X. sesami, 
X. albilineans, X. vesicatoria, Corynebacterium 
insidiosum, C. sepedonicum, C. michiganensc ; 
Pseudomonas solanacearum, P. sesami. 

Each set is priced 5 shillings and orders should 
be addressed to the Director, Commonwealth 
Mycological Institute, Ferry Lane, Kew, Surrey, 
England. 

Plant and Soil Nematodes (Technical Bulletin 
No, 2, H. M. Stationery Office, London) 
Laboratory Methods for Work with Plant 
end Soil Nematodes, the well-known Bulletin 
published by the Ministry of Agriculture, 
Fisheries and Food, London, is being used by 
nematologists throughout the world. The fiisl 
edition was prepared by the late Dr. Tom Goodey 
in 1949, and the third revised edition by lus 
son Dr. J. Basil Goodey in 1957. In recent 
years many of the methods have been modified 
and new methods have been developed. The 
new fourth edition which has been completely 
revised by the author reflects these changes. 
Special mention may be made of the sections 
on cultural techniques and assaying nematicides. 

The Bulletin of 72 pages is obtainable from 
H.M. Stationery Office, London, for 8 s. 6 d. or 
9 s, with postage. 

Specular Reflection of Phonons 

In a lecent communication to the Physical 
Review Letters J. Fajans and C, Z. Rosen have 
described experiment in which specular reflec- 
tion of phonons has been observed in superffuid 
helium at 0-33° K. The phonons are generated 
at a small carbon transmitter and travel along 
various directions in the experimental chamber 
without colliding with other phonons. Some 
phonons go directly to a concave fused quartz 
mirror where they are specularly reflected, and, 
when the mirror is sharply focused so that the 
small carbon receiver in the experiment is con- 
jugate to the carbon transmitter, an enhanced 
signal 14 times greater than the unfocused 
phonon background signal is recorded. Thus, 
the phonons are directly ‘manipulated’ simply 
by means of a spherical mirror to form the 
heater image at the carbon detector. Care was 
taken to see that the observed enhancement of 
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the received signal was not due to the specular 
reflection of thermal waves. 

The ability to focus and diffract phonons 
would make available a new method for studying 
phonon spectra of solids. — (Phys. Rev. Letters, 
14 September 1964.) 

A New Fermium Isotope Fm-S" 

Fermium (Fm) is a transuranic element of 
atomic number 100 and atomic weight [252]. 
Scientists of the Lawrence Radiation Laboratory 
of California University have identified a new 
fermium isotope which decays with a 79 ±8 
day half-life predominantly by the emission of 
alpha particles of energy 6-56 ± 0'04MeV. This 
activity is assigned to mass 257. The sponta- 
neous fission decay rate of Fm-'^'* is low, appro- 
ximately 2 X lO'*’' of its alpha decay rate. 

Since Fm-*'' is the heaviest nuclide produced 
thus far in a nuclear reactor, its stability is 
important relative to the question of producing 
even heavier nuclides through further neutron 
capture in reactors. 

The Fm (257) is a product of a four-year neu- 
tron irradiation (total nvt = 4-1 x IO 22 n/cm.^; 
in the Materials Testing Reactor, Idaho, of a 
target consisting of a mixture of Pu (242), Am 
(243) and Cm (244) totalling about l*5gm. 
The Fm (257) is formed by neutron capture of 
species with mass 256, expected to be predomi- 
nantly Fm (256/ with some Es (256) (Einsteinium) 
present. It is expected that only a small fraction 
estimated at few hundredths of a per cent., of the 
total atoms of mass 256 are transformed to 
Fm (257), the remainder are lost to further 
heavy element formation by the spontaneous 
fission of 2 •7-hour Fm (256). — (Phys. Rev. 
Letters, 7 September 1964.) 

Angular- Momentum Distribution in the Disks 
of Spiral Galaxies 

F. Hoyle and D. J. Crampin report their find- 
ings on the angulai'-m omentum distribution of 
eight galaxies based on the rotational velocity 
curves of Burbridge et al. In all cases the dis- 
tributions are identical with accuracy better 
than 1% to the angular momentum distribution 
of a uniformly rotating, uniform spheroid, except 
in the central regions where the observational 
data are rather uncertain. 

The results support the following conclusions: 
(a) that the galaxies in question condensed from 
uniformly rotating, uniform clouds ; (b) that 
during the condensation process there was little 
turbulent mixing within the main mass material. 
— (Astrophys. Jour., 1964, 140, 99.) 
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THE NEW PHYSIOLOGY OF VISION 

Chapter VI. Vision in Dim Light 

Sir C. V. RAMAN 


E results which emerged from the investi- 
gations set forth in the three preceding 
chapters are evidently of a far-reaching charac- 
ter.- They indicate fresh lines of approach to 
the basic problems which confront us in the 
I physiology of vision. In the present chapter, 
we shall make use of some of the findings to 
j elucidate the nature and origin of the differences 
between visual sensations at low and at high 
levels of illumination. We may begin by men- 
tioning some facts of observation which indicate 
that there is a real difference in the visual 
processes operating at those levels. 

When an observer who has been out-of-doors 
enters a dimly-lit room, his first feeling is that 
of finding himself in complete darkness. Af ter 
a few minutes, however, he begins to perceive 
the most brightly illuminated objects in the 
room ; later, those which ar e less bright come 
into view, one after another. The effect of a 
prolonged stay in complete darkness is even 
more striking ; the sensitivity of the eye to 
feeble light is thereby enormously enhanced. 
Per contra, even a short stay in brightly illumi- 
nated surroundings suffices to destroy the sensiti- 
vity thus generated. We have, as it were, a 
I process of ^‘switching on’’ of the apparatus which 
enables the eye to function in dim light. There 
is also a ‘’switching-off” of that apparatus which 
results* from exposure of the eye to bright light 
and this is a fairly rapid process. 

Chromatic Sensations in Dim Light. — Remark- 
able changes in our ability to perceive colour 
follow as a result of lowering the level of illumi- 
nation of the objects under view. This effect 
may be exhibited in the following manner. A 
set of five steel plates of the same size may 
be painted over with enamels of brilliant hues 
and set side by side in the following order : 
White, blue, green, yellow and red. The obser- 
vations may be made in a room which has been 
darkened and into which skylight can be 
admitted through a circular window provided 
with an iris-diaphragm of which the opening 
can be altered as desired from a diameter of 
25 centimeters down to 5 millimetres. The 
illuminatioh of *the plates under view can thus 
be altered over a ratio of 2500 : 1. 


As the iris is progressively closed down, very 
striking changes are noticed in the appearance 
of the set of plates. The plate which is red and 
exhibits that hue brilliantly when, the iris is 
fully open becomes darker and darker as the 
illumination is diminished by closing down the 
iris. The plate then turns black and remains 
completely black. This, of course, is the well- 
known Pur kin je phenomenon. A perfect con- 
trast with the behaviour of the red plate is 
provided by the plate which is white. This 
exhibits no change whatever and remains 
throughout as the brightest of all the plates. 
The brilliant colours shown by the yellow, green 
and blue plates become much less brilliant as 
the iris is progressively closed down. At low 
levels of illumination, the yellow plate continues 
to exhibit that hue but much enfeebled. It 
also appears more luminous than the other two 
plates but is inferior to the white plate in that 
respect. Next in order of brightness is the green 
plate which continues to exhibit a greenish hue. 
The blue plate appears in the same circum- 
stances to be of a darker hue with a bluish tinge. 

The Colour-Luminosity Relationship . — The 
changes in chromatic sensations manifested at 
low levels of illumination have in the past been 
sought to be explained on the basis of an 
assumed duality of the human retina, viz., a daj"- 
retina which perceives colour and a night-retina 
which has only colourless vision ; in the day- 
retina the cones are the receptors of vision, 
while in the night-ietina, the rods perform that 
function. That this approach to the theory of 
colour perception cannot be sustained is evident 
from the facts of observation recalled in an 
article by the author entitled “Stars, Nebulae 
and the Physiology of Vision” published in the 
is.sue of Current Science dated the 20th of May 
1064. When we look at the sky by night and fix 
our attention on any particular star, its image 
is formed on the foveal region of the retina, 
and since this contains only cones and no rods, 
it is cone-vision and not rod-vision that is func- 
tioning. The effective surface-temperatures cf 
the stars show a great range of variation. 
Nevertheless, it is a fact of observation that the 
vast majority of the stars visible to the naked 
eye appear merely as specks of li|ht 
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any hint of colour. But as seen through a tele- 
scope with an objective of adequate size and 
correspondingly great light-gathering power, the 
colours of the individual stars and the differences 
between them are much more evident. Then 
again, the gaseous nebulae, e.g., the Great 
Nebula in Orion, as seen through small tele- 
scopes, appears as areas of diffuse luminosity 
without noticeable colour. On the other hand, as 
viewed through giant telescopes, they exhibit 
brilliant and variegated hues. It is thus clear 
that, the factor which determines the observa- 
bility of colour is the magnitude of the light- 
flux which reaches the eye of the observer. 
Hence also, a distinction between rod-vision and 
cone-vision is irrelevant in this context. In the 
fifth chapter of this treatise, observations have 
already been described showing that a change 
in the level of the illumination of the object 
under view profoundly influences the chromatic 
sensations which it excites, thus affording an 
experimental confirmation of the same result 
as that emerging from the visual observations 
in the field of astronomy referred to above. 

The Colours of the Spectrum . — technique 
has been devised by the author for a critical 
study of the chromatic sensations excited by a 
pure spectrum at all levels of illumination. It 
is both simple and flexible and yields results 
free from all uncertainty or possibility of error. 
The observer places himself in a large room 
which can be completely darkened and in which 
there are no source of light present which can 
disturb or distract his vision. The light under 
■ obser vation enters the room from outside through 
a long narrow opening of w'-hich the actual 
width can be varied within wide limits. Such 
an opening is readily provided by a suitable 
adjustment of the wooden shutters which cover 
one or another of the windows of the room. The 
. observer sits facing the opening at some con- 
" siderable distance from it and holds close to 
‘ his^ eye a diffraction grating of good quality, as 
for instance, one of the replica gratings supplied 
by the firm of Adam Hilger in London. The 
observer's afield of vision then includes, besides 
the. opening' itself, the diffraction spectra of 
various orders on either side of it. The spectral 
resolution provided by the grating is such that 
even with these simple arrangements a great 
many Fraunhofer lines can be seen in the 
spectra. If the observer is sufficiently far away 
from the window’, the opening between its shut- 
ters can be increased by a ratio of 100 : 1 without 
any serious loss of purity in the spectra, while 
theii' brightness is increased in that ratio. Still 


larger variations in the light-flux can be 
obtained by merely choosing the time of the 
day at which the observations are made. The 
light of the sky which enters through the open- 
ing has practically zero intensity on a dark 
moonless night. It is much brighter when the 
sky is lit up by the light of the moon. In day- 
time when the sun is well above the horizon, 
it is enormously brighter. During the hours of 
twilight, before dawn or after sunset, it exhibits 
a progressive increase or a progressive diminu- 
tion, as the case may be. The observer is there- 
by enabled without using any special equipment 
to study the chromatic sensations excited by 
the rays of the spectrum at all levels of illumi- 
nation, ranging from zero upwards to high 
values. 

The Results of the Studi/.— The diffraction 
spectra seen when the light of the sun-lit sky 
is admitted through the opening between the 
shutters are of the usual type in which the 
luminosity of the red region of the spectrum 
is conspicuously greater than that of the blue 
region. Simple inspection enables the observer 
to discover for himself some very significant 
results. For example, with the particular grat- 
ing employed, the first-order spectrum on one 
side is very bright and the second- order spec- 
trum on the same side is very weak. Com- 
parison of the two spectra shows that the visible 
difference in their luminosities goes hand in 
hand with a notable difference in their cliro- 
maticities. This difference is exhibited by 
every part of the spectrum ranging fi'om the 
red end to the violet. But the blue-violet regions 
in the two spectra which are the least luminous 
show the difference in a particularly striking 
fashion. Likewise, a diminution in chromaticity 
can be observed at all points in the spectra ol 
all orders when the illumination is lowered by 
a large reduction in the width of the opening 
through which the light is admitted. The varia- 
tions in chromaticity as between the spectra of 
different orders are particularly conspictious 
when the observations are made early in tiie 
morning or late in the evening when the light- 
flux reaching the eye of the observer is rather 
low. 

The spectra as seen under ‘‘dim-light" condi- 
tions — e.g., at night time using the moon-lit 
sky — present a . totally different appearance. 
They are much shortened, the red region being 
totally absent. The first-order spectra exhibit 
a greenish hue for the greater part, while Iheir 
terminations on either side exhibit slightly 
different hues. The second-order spectra or 
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either side which are of much lower intensity 
can be seen but do not exhibit any recognisable 
colour. 

The change in the character of the spectra in 
passing from high-level to low-level illumination 
can be followed by making the observations 
during twilight hours. The changes from one 
type of spectrum to the other can also be 
quickly effected and observed by the use of 
two polar oids between which the diffraction, 
grating is interposed. If the polaroids are in 
the crossed position, the spectra are completely 
cut off. By rotating one Polaroid with respect 
to the other, the light is restored and the 
progressive increase in the brightness of the 
red region relatively to the rest of the spectrum 
can be readily followed. 

We may sum up the results of the observa- 
tions as follows. At the higher' levels of illumi- 
nation, the chromaticity of the spectrum 
colours is profoundly influenced by the magni- 
tude of the light-flux which reaches the eye, 
falling off rapidly as the light-flux diminishes. 
This effect is exhibited by all parts of every 
spectrum. At low levels of illumination, the 
red end of the spectrum is cut off, as is to be 
expected in view of the Purkinje phenomenon. 
But the other spectrum colours continue to be 
observable even at such levels, though in an 
attenuated form, their chromaticity decreasing 
progressively as the level of illumination is 
lowered. 

Observations with Colour Filters . — The studies 
described in the preceding chapter and in the 
present one may be usefully suplemented by the 
aid of colour filters suitably chosen and judi- 
ciously employed. The most suitable filters are 
those which transmit restricted regions of the 
spectrum and effectively cut off the rest. If 
such a filter is interposed between the eye of 
the observer an'd ■ a diffraction grating in the 
method of observation described earlier, the 
overlap of the spectra of higher orders with 
each other is effectively avoided and it becomes 
possible for the observer directly to compare 
with each other the spectra of all the orders. 
Four or five orders are exhibited on each side 
by the replica grating, their intensities falling off 
with increasing order. The fall in chromaticity 
which goes hand in hand with the decrease in 
luminosity is then very strikingly exhibited. As 
all the spectra can be seen simultaneously, this 
is a highly impressive demonstration of the fact 
that colour and luminosity are inseparable 
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aspects of our visual sensations and have to be 
considered together in physiological theory. 
Four filters suitable for observations of this kind 
have been used, one transmitting a band at the 
violet end of the spectrum, the second a band 
in the blue, the third a band in the green, 
while the fourth transmitted the red region in 
its entirety and cut out the rest of the spectrum. 
All the four filters exhibit the stated effects in 
a very striking fashion. 

If a colour filter be held in front of an 
observer’s eye and a white surface under day- 
light illumination is viewed through the filter, 
the appearance of the surface depends greatly 
on the actual level of such illumination. These 
variations can be demonstrated in an impressive 
fashion by making the observations in a 
darkened room, the illumination being controlled 
by the use of a circular wundow covered by an 
iris diaphragm, as has been described earlier. 
The observer should view alternately the 
window through which the light is admitted into 
the room and the surface on which the light 
falls, holding the filter in front of his eye all 
the time. A striking difference is then observed 
between the chromatic effects noticed in the 
two cases. As the iris is progressively shut 
down, the window as seen through the iris con- 
tinues to exhibit the same brightness and the 
same brilliant colour throughout. On the other 
hand, the chromatic sensation excited by the 
illuminated surface progressively becomes 
weaker and weaker and approximates more and 
more nearly to an achromatic sensation as the 
iris is shut down. 

Finally, mention should be made here of a 
remarkable effect noticed in observations of the 
same nature as that mentioned above when .a 
red filter is held in front of the observer’s eye 
and the object viewed under daylight illumina- 
tion is itself an object of a brilliant red colour, 
e.g., a plastic sheet of that colour, or a steel 
plate covered with red enamel. By reason of 
the Purkinje effect, the surface under observa- 
tion would appear black if its illumination by 
daylight is below a certain level. If, however, 
the illumination is a little above that level, it 
would continue to be visible, but would exhibit 
a dark red colour. In these circumstances, the 
effect of interposing a red filter before the 
observer’s eye and then removing it is a dramatic 
change in its appearance. Without the filter, 
the surface appears dark red ; as seen through 
the filter, it seems almost perfectly white, 
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Ghoshs t gives the Cretaceous succession at 
Therriaghat as shown in Table I. 

Table I 

I .an/rpiir f Impure earthy and sandy limestone 

Stliof' Calcareous shale 

(, 1. Mudstone 

r 3* Soft, massive, gritty sandstone ocherous 
M.ibadek I and highly fossiliferous at top 

Stag* ] 2. Arkose 

1 1 . Conglomerate 

As eitrly as 1900-013 Bose^^ gave the maximum 
thickness of the lower division as not less than 
700 feet and that of the Upper as about 400 feet. 
According; to Krishnan-^ the lower division is 
770 feet and the upper 305 feet. From his 
recent mapping of the area just north of 
Mahadek, Bagchi24 estimates a thickness of 
1,500 feet for the lower division and 500 feet for 
the upper from the junction of the Arkose with 
the underlying Sylhet Trap to the unconformity 
below the Cherra sandstone. 


Table II 


Coal-bearing Cherra sandstone ‘>13 ni 

^(Unconformity) 

Lime stone i o i 

o 1 * * xA-j o ni. 

Sandstone _ 

Conglomerate (Unconformity) .. 15 in, 

Sylhet Trap (Unconformitv) 15 

Granite 


The limestone contains such characteristic 
fossils as ExoQyrcL cf. suboThuculate Lam, 
Cardium cf. pilatum Stol. forms which are found 
in the Niniyur Stage of the Cretaceciis in South 
India.-G No fossils were obtained from the 
underlying sandstone but apparently i: belongs 
to the same stage being similar in cempGsitloh 
to those occurring in the stage at IJahadek and 
Mawsynram. Further north at Mawkma 
(91“ 43' 15" E.: 25® 20' N.) the Ilnrestcne is 
exposed but still further north in the gorge of 
the Umlong no limestone is exposed. At a Place' 
north of Sohrarim (91* 45' 40" E.: 25° 22' 30" N.) 



Map of Mahadek and Langpar Sea in Assam 


From the nature of the rocks and the fossil 
contents, it appears that the Cretaceous 
cxj'josures in the Jadukata gorge, Mawkhnai, 
Thangkrang, Laitsohphlang, Sohkha, Jaintiapur 
Hoad, Nongjri, the Wamanhill and the Devil's 
\ ridge, all belong to the Mahadek Stage. The 
fossils collected from the exposure about two 
miles NE of Dawki also indicate the Mahadek 
Stage but the host rock differs being an argil- 
l.' ceous limestone. The upper stage appears to 
have been denuded away. However, at 
Therriaghat, Mawsynram and Thangkrang- 
Mahadek both the stages are exposed. 

At Uaitryngew the upper stage alone is 
exposed as the following section's (Table 11) 
measured in the gorge of the Umstew near Fall 
1023 feet (91® 44' 15" Ek 25" 19' NO shows, 


the Cherra sandstone is seen lying over an 
unconformity on a conglomerate, which is con- 
sidered to belong to the Langpar Stage as the 
conglomerate is diachronous. The Langpar 
Stage is thus seen to overstep the Mahacc-V. 
Stage. 

The Mahadek Stage does not appear to have 
extended north of Cherrapunjee as in the sections 
examined in the river gorges north no member 
of the stage is identified. 

The fact that the Mahadek Stage about 1,5Q0 
feet thick at Mahadek dies out north cf Chsrra- 
punjee and that the Langpar Stage 500 feet 
thick at the same place thins down to only 169 
feet at Laitryngew, 8 miles away, indicates that 
the sea transgressed over a highly shelving 
§hore, 
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ening and coiling of the base of the epicotjh. 
When the medium was supplemented with 
2, 4-D or coconut milk, the cotyledonary node 
and the radicle callused. The nature of the 
callus differed in the two supplements. In 
2, 4~D the radicle did not elongate so that after 
callusing it assumed a top-like appearance, 
while in coconut milk the radicle elongated and 


the activity of the cortical cells ruptured the 
epidermis at several places to expose the loosely 
arranged cells of the cortex and the enclosed 
stele. Lateral roots were produced in abundance 
in coconut milk and were thicker than the ones 
produced in the basal medium alone or in the 
medium supplemented with casein hydrolysate. 
In 2, 4-D no lateral roots were produced in the 




FIGS. 1-14. Culture of fragments of decoiylared embry'o-. rigs. 1-5. Stages of inocdation 
6-14. Growth of embryonal segments m ■vitro. I'lg. 1- Entire aecotylated emboonal aM . 

2. Radicle-plumule axis cut transversely pst above the cotyledonary ^ 

ilumule axis cut transversely just above and below the cotyledonary no: e. ig. . } ‘'Tendav-oli 

nto two portions. Fig. 5. Thin slice of radicle- plumule^ a.xis, cut f I^dS-old 

eedling obtained from entire radicle-plumule axis (in hitschs ^ asa , * * . ‘ o 

‘eedlines from the two parts (upper and lower respectively) of a single ladicle-plumuie . xis c t . 

insrs resulting frn.m a single radicle-plumule axis cut mto three parts (upper, 
iaidcile and lower) as in Fig. 3. Fig 12. 19-dav old culture showing seedling from a thin slice of radicUepl^ma.w 
axis represented in Fig. 5? Figs. 13-14 19 day old cultures of axillary buds on basal tm^dium suplemented 

wHh SOrppin coconutiilk. Nofe profuse callusing. In Fig. 13 

axillay bud ; trr. axi'lary shoot ; cotyledonary base; «z, cotyledonary node. pL plutnale, pii.. plumuiap 

base; ph, plumular shoot; f', root; fad, radicle.) 
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beginning but in two-month- old cultures short, 
lateral roots could be seen. 

In cultures of entire decotylated axes the 
axillary buds were usually activated in 12 days 
after planting. The time was short when 
segmented embryonal axes were cultured as in 
experiments 2 and 3 (6 days) and experiment 
5 (3 days). If the radicle-plumule axis was 
cut transversely into two parts just above the 
cotyledonary node and both the pieces cultured 
in the same tube, the cut end of the plumule 
produced one or more roots (Fig. 7). The 
radicle of the second segment produced roots 
and one or both of the axillary bud primordia 
were activated (Fig. 8). Thus, in this experi- 
ment two independent plantlets were established 
out of a single embryonal axis. 

The growhh reaction of the plumule to dif- 
ferent media differed from that of the radicle. 
The plumule developed a callus at the free cut 
end in 2, 4-D and coconut milk. Further, the 
cut end of the cotyledonary node as well as the 
radicle caliused in the second segment. 

The axillary bud primordia were activated in 
the second set of experiments only six days 
after planting ; often a number of accessory 
buds were produced lateral to the axillary 
shoots. In the third set of experiments the 
radicle-plumule axis was segmented into three 
parts by two transverse cuts — one just above 
the cotyledonary node and the other just 
below it. The epicotyl produced roots at the 
cut end (Fig. 9) when the cotyledonary node 
regenerated a median root at the basal end 
resembling the original radicle or produced a 
number of roots from the cut end and one or 
two shoots by the activation of the axillary bud 
primordia (Fig. 10). Thus, two independent 
plantlets were established. The excised radicle 
produced only roots and no shoots showing that 
it is incapable of regenerating shoots (Fig. 11). 

To activate the two axillary bud primordia 
for establishing independent plants, the cotyle- 
donary node was longitudinally segmented so 
as to separate the two axillary bud primordia 
(Fig. 4) and both pieces w^ere planted on the 
same medium. Each piece regenerated roots 
and the axillary buds developed into shoots 
(Figs. IS, 14). Thus, one embryonal axis formed 
three independent plantlets — one from the 
plumule and two from the axillary buds. 

The fifth set of experiments involved thin 
longitudinal sections (3 or 4 cells thick) of the 
embryonal axis, containing the initials of root 
procainbium^ the little mounds of axillary bud 


primordia and slices of cotyledonary bases 
(Fig. 5). In three days both the axillary buds 
were activated on the medium supplemented 
with casein hydrolysate (500 ppm) but with 
coconut milk (200 ppm) the activation W’as 
delayed until 6 days after culture. The section 
of the radicle regenerated into a coinplele 
rounded root and the plumular base also rounded 
up (Fig. 12). 

It is concluded from the foregoing observa- 
tions that in the growth of an isolated apical 
meristem in culture media the responses of the 
radicle, the plumule and the colyledonai y node 
are not identical. It is likely that the idicno- 
menon of apical dominance prevails even in the 
embryonal stages ; for when the axis is grown 
intact, the axillary buds do not develop quickly 
whereas they shoot up within three days when 
the plumule is separated and the other asso- 
ciated tissues are reduced to a minimum. It 
appears that the activation of the unorganized 
shoot apices, isolated from the axils of coty- 
ledons, to form leafy shoots has been made 
possible for the first time on synthetic media. 
It was also possible to trace the diflerentiation 
of protoxylem and metaxylein in the segments 
isolated from the mature embryonal axis, wdtii 
a view to understanding the dcvcloi>inentnl 
relationship between the primary xylem of the 
cotyledonary bundles and the primary root 
(the phenomenon of transition). The ditlercai- 
tiation of the primary xylem takes place in- 
dependently in the plumule (endarch), ihe 
cotyledonary node (transition), and the radujle 
(exarch). This happens even when the organ.*-: 
are isolated from each other prior to diirercn- 
tiation of vascular elements indicating that 
their destinies have already been determiiuHi. 

We are indebted to Professor P. Maheshwari 
for his generous counsel and oncouragenuml. 
The senior author is thankful to the Council 
of Scientific and Industrial Research for award- 
ing a Senior Research Fellowship under the 
tenure of which this work was carried out. 
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LETTERS TO THE EDITOR 


DETERMINATION OF THE 
CO-ORDINATION NUMBER OF COBALT 

IN HYDRATED AND ANHYDROUS 
COBALT OXINATES BY X-RAY 
SPECTROSCOPY 

Van Nordstrand’’- has recently reported a large 
number’ of K. absorption curves of transition 
metal ions in different types of compounds. 
According" to him these curves could be classi- 
fied in four distinct categories (see Sinha and 
Mancie-^ for details). Of these, type IV curves, 
i.e.j the curves for the tetrahedrally surrounded 
ions, alone show splitting in the principal K 
absorption edge. This splitting is explained by 
Siiilia and Mande on the ligand field theor^L 
Thus X-ray absorption spectroscopy provides a 
method of distinguishing between octahedral and 
tctrahodral surroundings of transition metal 
ions in complexes. 

Monritt has studied the structure of 

hydrated zinc oxinate by X-ray diffraction 
method. He reports that the co-ordination 
number of zinc is six in this compound. He 
also suggests that the zinc ion in anhydrous 
zinc oxinate should be tetrahedrally surrounded. 
The. hydrous and anhydrous Cd, Pb, Co, Ni, 
and Cu ox 'mates are expected to be isomorphous 
witli the zinc salts. Their structures have not 
y(M. bcH,*n reported. The study of K X-ray 
ab.sorption spectrum of hydrated cobalt oxinate 
1 Co ( C.,H,.pN) . 2 H.O] and anhydrous cobalt 
oxinate [Co (C,>H^pN) was undertaken, with 
the view of determining the co-ordination num- 
ber of cobalt in these complexes, 

A Cauchois type bent crystal X-ray spectvu- 
grapli of diameter 40 cm., designed and con- 
structed in. the university workshop, was used 
in tins investigation. The spectra were photo- 
graphed using (100) reflecting planes of mica. 
Absorption screens were prepared by spreading 
uniformly finely powdered cobalt oxinate on 
cellophane adhesive tape. Mici'ophotometer 
records of the spectra were obtained with 
magnification 50 on a Moll microphotometer. 

Two representative microphotometer records 
of the cobalt K absorption edge in hydrated and 
anhydrous cobalt oxinates are shown in Figs. 1 
and 2 respectively. The two curves closely 
resemble type I and type IV curves of Van 
IsTordstrand. It should, however, be noted that 
the curves given by Van Nordstrand are 


absorption coefficient versus energy curves, 
whereas our curves show the variation of trans- 
mitted intensity with energy. The curve of 
Fig. 1 shows a single K discontinuity while that 
of Fig. 2 shows the splitting of the principal 


I 



Fig. 1 FIG. 2 

Figs. 1-2 show microphotometer tracc.s of t’^.e Co K 
X-ray absorption edge in hydrous and anhydrojs cobalt 
oxinates respectively obtained on a Moll microphotometer 
wiih magnification 50. 

absorption edge into two components K- and 
Ko. According to Sinha and Mande the minima 
at the markings 'a' and 'b' in Fig. 2, represent 
the X-r'ay absorption transitions is 4p irnd 
1 s p limit respectively. The forms of these 
discontinuities suggest that the cobalt ion i' 
cctahedrally surrounded in the hydrous com- 
plex, while in the anhydrous complex the sui- 
rounding of the ion is tetrahedral. 

In cobalt oxinates the electronic configuration 
of Co-f"’- ion is Is- 2s- 2p'’ 3s- 3p'^ Si.’ Here 
the 3d orbitals are filled as the ligand field is 
weak. The tetrahedral arrangement is formed 
when four ligands are attached to the central 
cobalt ion, the possible hybridizations^ being 
sp'^ and d%. The latter seems more likely as 
the present X-iay investigation shows that ilie 
4p orbitals are empty and localised to which the 
X-ray transition of the Is electron is taking 
place. However, in hydrous cobalt oxinate, tire 
structure being octahedral, there are six ligands 
around the cobalt ion (all weak field). The 
possible hybridization in this case is sp^d-. Our 
conclusions are in good agreement with tne 
recent magnetic and ultraviolet absorption 
studies of Jatkar, Kulkarni and Mukhedkar.^^ 

We are thankful to the Council of Scientific 
and Industrial Research, New^ Delhi, for financ- 
ing a research scheme under which this work 
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has been done. Our thanks are also due to 
Dr. A. J. Mukhedkar and Shri B. A. Kulkarni 
of the Chemistry Department for providing us 
the samples of the cobalt oxinates used in this 
study. 

Department of Physics, Chintamani Mande. 

University of Poona, A. R. Chetal. 

Poona-?, September 14, 1964. 
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THERMAL BEHAVIOUR OF 
TETRAGONAL FbO^ PHASE 
The tetragonal form of lead peroxide (PbO_,), 
which has the rutile structure, can give off oxy- 
gen on heating, retaining the same structure, 
until the non-stoichiometric composition 
PbOj^ . S 75 reached.^ The loss of oxygen to form 
PbOi.gT- creates about oxygen vacancies 
per c.c. in the lattice. Since this number of 
vacancies is very large when compared to 
IQis per c.c. the order of vacancies that exist 
normally in a crystal at room temperature,^ it 
is thought worth while to study the effect of 
the vacancies on the lattice parameters and the 
thermal expansion of the crystal. The present 
communication reports the preliminaiy results. 

Using a Unicam 19 cm. high temperature 
powder camera, powder photographs of lead 
peroxide were taken at various temperatures 
ranging from 28“ C. to 210° C. The PbOo phase 
with rutile structure is found to be present only 
Up to 210° C. Beyond this temperature, the 
structure undergoes a complete change to that 
of a lower oxide of lead. At each temperature, 
the cell parameters a and c have been evalu- 
ated using Cohen’s analytical method as de- 
scribed earlier.'^ When the cell constants of the 
experimental specimen were again measured 
at room temper*ature, a slight increase in the 
cell constants was noticed. Hence, to examine 
whether similar changes would be observed at 
other temperatures, the cell constants were 
again determined at all the temperatures up to 

210° c. : 

The cell parameters a and c at various tem- 
peratures are shown graphically in Figs. 1 and 2. 


f durfeni 
L Science 

The cell parameters obtained in the fir'st cycle 
(ABC) are shown by circles and those in the 
second cycle (DBC) by crosses. At the end of 
the second cycle, the cell constants at room 
temperature were once again determined and 
are shown by A graphs. 



Fig. 1. Variation of a with temperature. 



Fig. 2. Variation of c with temperature. 

The differences, observed between the lattice 
constants at the same temperature in two 
cycles, may be explained as due to the oxygen 
vacancies created during the first cycle of 
heating. In ionic crystals, the effect of vacancies 
is a small expansion of the lattice.'^ Hence the 
lattice constants at room temperature after the 
first cycle of heating are slightly larger than 
those of the unheated sample. The thermal 
expansion for the region AB of the first cycle 
is larger than the corresponding region DB of 
the second cycle because, in the case of the 
unheated sample (first cycle), the expansion of 
the lattice due to the vacancies adds to the 
normal thermal expansion. The thermal 
expansion beyond B is almost the same in the 
two cycles. Probably, the effect of the vacancies 
on the lattice is more pronounced in the initial 
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stages and the lattice gets stabilised at the terti- 
perature corresponding to B. 

It may be mentioned that the differences in 
the cell constants of Pb 02 and reduced PbOj 
observed in this investigation are much greater 
than the experimental error which is of the 
order of 0-0004 A, Hen^'e the differences in the 
cell constants at the same temperature in the 
two cycles are quite real and show the effect 
of vacancies on the cell constants. 

The authors wish to thank the C.S.I.R., New 
Delhi, for the grant of a Research Scheme, under 
which this work is done. 

Department of Physics, K. V. Krishna Rao. 
Osmania University, S. V. Nagender Naidu. 
IIyclcrabad-7, October 6, 1964. 
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PHOTOCHEMICAL OXIDATION OF 

FORMALDEHYDE BY URANYL IONS 
CU (VI)] IN AQUEOUS SOLUTION 

Studies reported so far on photochemical oxi- 
dation of organic substrates by uranyl ions in 
aqueous solution have been few ; and even here 
conllicting opinions have been expressed with 
regard to nature of primary photochemical act 
in. these reactions.^”*'* We have undertaken a 
5r^ystematic study of oxidation of aliphatic and 
aromatic aldehydes and we report briefly our 
r<*.sults with formaldehyde as the substrate. 

Oxidation of formaldehyde F (0-02 M to 0-2 M) 
by uranyl perchlorate (0-01 M to 0-05 M) in 
perchloric acid medium by light of Xz=:4350A 
(from a BTH 250-Watt high pressure mercury 
vaxiour lamp) under conditions of constant 
temperature (35° ± 0-01° C.), ionic strength 
(/A=r.c0*5) and pH (< 2) has been carried out. 
A specially designed cell with stopper contain- 
ing the reaction system has been used both for 
irradiation purposes as well as for subsequent 
absorbancy measurements at 670 [for U(IV) 
production] in the Hilger-Watts H-700 Uvispek 
spectrophotometer. Formaldehyde in the system 
has been estimated from absorbancy at 585 
of formaldehyde-chromotropic acid complex. 
Potassium ferrioxalate as well as uranyl oxalate 
actinometers have been used for determination 
of light intensities (I). The rate measurements 
[relating to XJ(IV) production] against variations 
m (a) light absorption fraction (k^) by U(VI), 


(b) formaldehyde concentration (F), (c) hydro- 
gen-ion concentration (H+) have been foUowed 
and a rate equation established. Effects of 
temperature as well as ionic strength on rate 
have also been studied. We report briefly our 
results : (i) The dark reaction between 

(VI) -f F (35‘’-80° C.) is totally absent; (iz) 
undeaerated system on irradiation produces no 
U(IV); (Hi) direct proportionality between 
(a) rate and light intensity (Fig. 1, B), (b) rate 
and kg (Fig. l, A); the net quantum yield for 



Ke O.a 0.4 0.6 A 


\y.\(pHhvrltlw: 3 16 £4 B 

16 32 48 C 

FlG.l 


U(IV) production remains contant at ^ 0*5, 
(c) reciprocal rate and reciprocal (F) 
(Fig. 1, C), (d) inverse proportionality bet- 
ween rate and (H'^), (e) slight increase of rate 
with At, and (f) independence of rate with tem- 
perature. Effect of initially added U(IV) or 
formic acid (both are products of the reaction) 
which merited a thorough study could not be- 
investigated because the former acts as an inner 
filter and the latter forms a complex with U (VI) 
complicating the kinetic features of the reaction. 

We conclude that most of the observed 
kinetic features may be explained on the basis 


of (i) a transient equilibrium U(VI)4 F ^ 
U(VI)...F and the equilibrium for the- for- 
maldehyde in aqueous solution : 

Ko - 

H^C (OH) 2 + . H-f- ^ HoC . (OH) 4 HoO and (ii) 
fc ' 

^ U(VT)F* as the primary photochemical 
^4 
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and dai'k back reactions. The subsequent dark 
ki 

reaction U(VI)F'--- U(V) + H+ + F (F* =: 
radical fragment from F) is the rate determining 
step v/hile reactions between U(VI) + F*, dis- 
proportionation of U(V) to U(IV), etc., are all 
fast. Assuming stationary state kinetics for 
[U (VI)F]^‘' and same extinction for U(VI) and 
U(VI)F, it has been deduced that: 

Rate = 
when 

/ _ 2?Ci?CeI 

Fc = equilibrium F 

kg = light absorption fraction by 
U(VI) and U(VI)---F 

and 

1 _ , L±EdEV 

!Eiate ki Jcj KiF total 

From the plot of 1/rate the values 

of constants evaluated as a first approximation 
are : 

= 0*4367 ; Ko = 4*71m.-i 

The postulate for formation of a transient 
photosensitive cluster is in accord with views 
of Heidt and Moon‘d and of Weigert^ earlier. 
Total absence of dark reaction between U(VI) 
and F and absence of any absorption at 435 m/x 
by F and proportionality between 1/rate and 
1/F indicates that excitation of U(VI)F is indeed 
the primary step. Absence of U(IV) in the 
underaerated irradiated systems suggests oxida- 
tion of U (V) to U (VI) by oxygen. 

Dept, of Physical Chemistry, K. Venkata Rao. 
University of Madras, M. Santappa. 

Madras-25, September 24, 1964. 
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Science 

OXIDATION OF RONGALITE WITH 
CHLORAMINE-T 

It has been observed that chloramine-T brings 
about the oxidation of elemental sulphuri and 
its oxyanions.2.3 The S—S links in a variety of 
sulphur compoundsi.4 can be ruptured and oxi- 
dised to sulphuric acid by this oxidant. The 
present investigations report on the oxidation 
of rongalite (sodium formaldehyde sulphoxylatc) 
in acid medium by chloramine-T and the re.sults 
are compared with those obtained through an 
iodimetric titration of the sulphur compound. 

Commercial rongalite was purified by repeated 
recrystallisation from an aqueous solution. The 
crystals obtained were of the composition 
NaHSOo.HCHO.2HoO. A solution of this salt 
was prepared in pure, freshly boiled and cooled 
distilled water. An approximately dccinormal 
chloramine-T solution was standardised by liie 
method of Bottger and Bottger.f'> Nearly deci- 
normal iodine and sodium thiosulphate solution.^ 
were prepared from analar reagents and their 
strengths determined by standard methods. 

Procedure . — ^An aliquot portion of rongalite 
solution was added to a known cxces.s of 
acidified chloramine-T solution (10 ml. of 
chloramine-T with 20 ml. of 2NHC1) in a 
stoppered conical flask. The reaction mixture 
was shaken and set aside for half an hour. The 
excess of chloramine-T was then estimated by 
adding 10 ml. of 10% potassium iodide sohdion 
and titrating the liberated iodine against .stan- 
dard thiosulphate. A blank titration wa.s carried 
out on the chloramine-T solution. From the 
titre values it was possible to calculate the 
number of equivalents of oxidant consumed by 
a mole of rongalite. The analytical values were 
found to be reproducible and the results of a 
few representative experiments arc given in 
Table I. 

Table I 


Oxidation of rongalite with chloraminc-T 



Amount 

No. of 

No. of 



of ronga- 

equivalents 

equivaleuts 


No. 

taken 

V 1 n’j 

of oxidant 
consumed 

of oxidant 
per mole 

Oxidant 


moles 

xlO''’ 

of rongalit(^ 


1 

2-28 

9-36 

4*10 

Chloramine-T 

2 

2*28 

9-36 

4*10 


3 

2-85 

11-44 

4-01 


4 

5-75 

22-9 

3*98 


5 

8-62 

34-2 

3*97 


6 

2-28 

9-.36 

4*10 

Iodine 

'7 

6*75 

22-9 

3-08 


8 

5-75 

23-4 

4*07 

r, 

It 

that 

can be 
in acid 

seen from 
medium^ 

the results 
each mole 

of Table I 
of rongalite 
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primarily the isopropylidene derivative (V) in 
the p-series, which is in harmony with the 
scheme proposed by Lyi:ibarskii<5 but contrary 
to what would be expected from the rule of 
Brown et alJ 

The results of the action of phosphoric acid 
with a-thujene, which has a cyclopropane ring 
in conjugation with an ethylene bond, were 
different from those obtained with I (Reaction 2). 
About 91% of II reacted with opening up of 
the incorporated ring to yield a-terpinene (VIII), 
7 -terpinene (IX) and p-cymene (VI). The other 
possible isomer, viz., a-phellandrene was not 
detected. A significant finding was the forma- 
tion of small amounts of 1 : 4-cineole (X). This 
oxide might have originated by the following 
sequence of reaction : 

+ H2O + H2O 

a-thujene > terpinen-4:-ol > 

-H.O 

1 ; 4-terpm > 1 : 4 cineole 

The difference in the reactivity of I and II 
is indeed astonishing, but can be accounted for 
as follows : In I, the cyclopropane ring has 
considerable stability by virtue of alkyl substi- 
tutions and, therefore, does not undergo easy 
cleavage under the influence of H*'-. On the 
other hand, in II, the electron displacement, in 
the double bond triggers the isomerization and 
causes the fission of the Ci—C- bond which 
constitutes part of the incorporated ring. 

Finally the transformations of d-a-pinene (III; 
and l-y5-pinene (IV) (Reactions 3 and 4) gave 
rise to the following common products ; terpin 
hydrate (XI), a-terpineol (XII), l:8-cmeole 
(XIII), dl-limonene (XIV), V, VI, VIII, o- 
cymene (XV) ; the a-terpineol from III was 
dextro- and from IV Isevorotatory. XJnreacted 
III amounted to .-^46%. Unlike III, IV reacted 
completely and afforded an additional isomer, 
l-limonene (XVI). Thus compared to III, IV 
is more reactive and this is in conformity with 
the behaviour of the compounds with exo-double 
bond to the 6-ring.''.^^ 

This investigation therefore shows that the 
order of reactivity of the terpenes is as : IV > 
II > III > I. 

The gift of a-thujene from the Director, 
Museum of Applied Arts and Sciences, Sydney, 
is gratefully acknowledged. Thanks are also 
due to Prof. Rev. Fr. Lourdu M. Yeddanapalli, 
s.J. and Dr. INT. S. Gnanapragasam, Department 
of Chemistry, Loyola College, Madras, for the 
infra-red spectra. 
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ON THE EFFECT OF THE DISSOLVED 
GASES IN nucleate BOILING 

The effect of the presence of the dissolved gases 
on the rate of nucleate boiling was investigated 
by different investigators^-^ who studied the 
rate of heat transfer during boiling of tap-water, 
deaerated water and water saturated with air. 
It was a general observation that the heat 
transfer coefficient, h, increases with increase in 
gas content. It can be reasoned that the activa- 
tion of nucleus at a particular superheat f\T 
will determine the heat transfer rate. 
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The boiling of the liquid starts only after the 
attainment of certain superheat AT over Tq, 
whe're Tq is the boiling point corresponding to 
external pressure P^. The superheat should 
be such that the pressure P inside the bubble 
should exceed the liquid pressure P^, by an 
amount equivalent to the capillary pressure 
2 <r/R, where (y is the surface tension and R is 
the radius of the bubble nucleus. Writing the 
integrated form of the Clausius-Clapeyron 
equation for one molecule, for small superheats 

(1) 

at TaV 


where is the molecular latent heat of vaporisa- 
tion. Assuming that the ideal gas law holds 
good and neglecting the volume of the liquid 
compar'ed to the volume of vapour, we have 


at 


TV 2g _ T^V 
A' ' R ~ A' R' • 


( 2 ) 


Since V = 7cT^/P where k is Boltzman’s constant 


AT 


2fcToV 
A'P.R ' 


A'R 




(3) 


If an inert dissolved gas is present in the 
liquid then 


at = 


2?cTQ“cr 

a^p7Tp,'+'p„)k 


(4) 


where P^, P^, P^ are system pressure, partial 
pressure of gas and vapour respectively. 

From equation (4), it is obvious that as the 
superheat increases the smaller size nuclei be- 
come active thereby increasing the number of 
nucleating sites and hence, the heat transfer 
coefficient. Also if the partial pressure of the 
inert gas is considerably high, the nuclei can 
be activated even at smaller AT, than that 
required for liquids without any dissolved gases. 

The above interesting factors can be observed 
in boiling of aerated water. A photographic 
study of such a behaviour at a low heat flux of 
12,000 Btu/hr. ft.2 and a temperature ditference 
of 8*2° F. is shown in the series of Figs. 1-6. 
Aerated water was boiled on commercial copper 
tube surface, heated electrically from inside. 
The electrical heater was switched on when the 
temperature of the water was 203° F. (Boiling 
point of water at atmospheric pressure is 
207*4° F.). The nucleation on the tube surface 
was photographed every three minutes after 
switching on the electrical heater. 

The following history of the boiling liquids 
is evident from the figures. Since the 
heater is switched on even before boiling point 
of the liquid is reached, numerous gas bubbles 
nucleate on the heater surface (see Fig. 1). 



Jb'KJS. 1-6. Boiling of aerated water from copper tube surface : Fig. 1. At start. Fig. 2. After 
six minutes. Fig. 3. After twelve minutes. Fig. 4. After eighteen minutes. Fig._5. After^twenty- 
four minutes. Fig. 6. After thirty minutes. 
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However, as they escape from the surface, they’ 
collapse in the bulk of the liquid, because of 
condensation of vapour thus leaving a swarm 
of minute gas bubbles (Figs. 2 and 3). As the 
bulk liquid temperature r’eaches the boiling 
point of the liquid, the bubbles do not collapse 
but grow because of the evaporation of the 
superheated liquid into the bubble. This deve- 
lopment can be seen in Figs. 4, 5 and 6. It can 
further be seen that the nucleus density 
decreases as time elapses since the dissolved 
gas content has depleted. 

Dept, of Chem. Engg., V. N. Radhakrishnan. 
Indian Inst, of Sci., N. R. Kuloor. 

Bangalore-12 (India), 

Jime 4, 1964. 
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ALASKAN EARTHQUAKE AND 
GRAVITY TIME-CURVE 

An Askania Gravimeter (G.S. 11) is being used 
to record the variation of gravity value with 
time since last few years at Hyderabad for 
studying earth tides and for detecting earth- 
quakes both natural and artificial. The effect of 
several earthquakes and nuclear explosions on 
earth tide records have been studied and 
reported earlier. It has been observed that the 
gravimeter which is being used also responds 
to minute disturbances, in the same way as a 
highly sensitive seismograph. A very large 
magnitude earthquake (magnitude-8) occurred 
in Alaska on 28th March 1964 and some interest- 
ing features of this have been reported by 
Tillotson.2 The record obtained by the gravi- 
meter in Hyderabad during the period 1,200 hrs. 
1ST on 28th March to 0400 hrs. 1ST on 29th 
March 1964 is reproduced in Fig. 1. Four 
fairly large after shocks have been recorded 
after the main shock which itself lasted for 
about five hours beginning at 0920 hrs. 1ST. 
The subsequent shocks were felt (marked 
A, B, C and D) at 1700 hrs., 1845 hrs., 2115 hrs. 
and 0245 hrs. (on 29-3-1964) and they show a 
fairly high intensity suggesting a magnitude of 
about 6. Several smaller shocks also were 



fig. '2a.' JAlaska^eartliqaake ; Main shock, 528-3-1 9 64. 
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Fig. 2d. Mexico earthquake, 6-7-1964. 


found on subsequent recoids. This continued 
disturbance suggests that the earthquake is of 
a fairly intense type and possibly the natural 
frequency of earth has been excited. Another 
earthquake (Mexican) from about the same 
epi central distance from our station was 
recorded by the gravimeter on 6th July. 1964, 
and Figs. 2 a and 2 b show the records of main 
shocks (same magnification) of both the Alaskan 
and Mexican earthquakes. The comparison sug- 
gests that although both earthquakes are of 
same epicentral distance their magnitudes are 
well reflected in the record patterns. Further, 
in the case of earthquakes of fairly intense 
magnitude after shocks are noticed as has been 
reported earlier both in the case of Chile 
earthquake and the 100 megaton nuclear 
ext>lo.sion. 

The authors desire to express their grateful 
thank.s to Professor S. Bhagavantam for many 
valuable discussions and guidance. 

Geology Dept., S. Balakrishna. 

Osmania University, S. Ramakrishna. 

Hyderabad-?, India, August 20, 1964. 

1. Bal ikrishna, S. and Johnson, P. V., Nature, 1962, 

193, 4819. p. 964. 

2. Frnest TillcDtson, Ibid.y 1984, 202, 4930, p- 336. 


PETROLOGICAL NATURE OF 
FUSINISED RESINS IN THE 
GONDWANA (PERMIAN) COALS OF 
INDIA* 

Fxjsinised resins are known to occur in the 
Palaeozoic coals of Illinois,^ America, 
Antarctica, and Australia.^^ The material 
described as ‘‘sclerotioids'' in the coals of 
Canada, 6/7 and as sclerotinite in those of 
Germany^ hs is quite similar in nature to the 


fusinised resins; Kosanke and Harrison^ have 
stated that “opaque resin rodlets with vesicles 
and canals resemble structures reported from 
Paleozoic coals of Europe to be opaque 
sclerotia". 

In the Gondwana (Permian) coals of 
India, the material interpreted as fimgal 
remains-"^ is confirmed by detailed studies 
to be in fact fusinised resino^i^.is 
maceral termed as fusi-resinite.i-^ Sclerotia is 
in fact a rarity in these coals. 

Fusinised resins are common to very common 
in the Karharbari coals of North Karanpura 
and Giridih coalfields ; Barakar coals of Talcher, 
Pench-Kanahan and Godavari valley coalfields, 
and as traces or absent in the Barakar coals 
of Jharia and South Karanpura coalfields, and 
Raniganj coals from Dishergarh seam of the 
Raniganj coalfield. 

Petrological study of the fusinised resins in 
the coals of the above different coalfields has 
indicated that they occur as medium to high- 
reflecting, bodies of size between 20 and 1,500 
microns, and of variable shape. They occur 
either scattered in the micro-bands of durite, 
clarodurite and duroclarite or concentrated as 
laterally-persisting bands in mostly durite. They 
have morphological characters, which are 
dependent on devolatilization and shrinkage that 
the resins underwent during fusinisation. In- 
finite variation could thus occur in their form, 
but only six types, classified as follows, in the 
decreasing order of their abundance, have 
commonly been observed. 

I. Resin bodies with linear or curvi-linear, 
usually empty, voids known as canals, that may 
be medium or long, narrow or wide and run 
parallel or oblique to each other. Similar 
bodies described as fungal remains by Ganju 
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(PI. 13, Fig. 5^), and as sclerotinite by Hoffmann 
and Hoehne (Fig. 45^), and Lahiri and Bhatta- 
charya (PL II, Figs. 9 and lO^O) are in fact 
fusinised resins of this type. It is the predomi- 
nating type in all fusinised resin-rich coals, 
which thus suggests that the process involved 
shrinkage rather invariably. 



FK'.S. 1—3 Fig. 1. A round fusinised rebin \Mth several 
vehicles and many cracks. Chuii sedm, North Karanp..ra 
coalfield. Polished section oil immersion, X 100. Fig. 2. 
A ve-^chd fusinised resin with linear vole's. R' ss seam, 
Tandur coalfield. Polished secti"n, oil immersion, x *^00. 
Fig, 3. An intensely cia ked fusinised resin of vesicled 
nature. Ross seam, Tandur coalfield. Polished section, 
oil immersion, X iilO. 

II. Bodies with a strongly vesicled interior 
and a thin non-vesicled outer rim, that may be 
intact, feebly cracked or extensively cracked, 
the cracks being of varying pattern and extend 
up to the centre of the body dividing it into 
sevei’al irregular parts (see Figs. 1 and 3). 
Similar bodies recorded as sclerotia by Ganju 
( PL 13, Fig. ; PL 13, Figs. 1 and 5-^) are fusi- 
nised resins of this type ; the vesicles were 
confused for plant cells.® 

III. Vesicled bodies with a non-vesicled, 
moderately thick or thick outer rim, which 
represents the oxidized layer from which 
no gases could evolve. Similar bodies described 
as sclerotia by Benerjee (PL 13, Figs. 1, 2^) and 
Ganju (PL 13, Fig. 2^) are fusinised resins of 
this type. 


r Current 
L Science 

IV. Massive bodies of homogeneous appear- 
ance. The material identified as fungal remains 
by Ganju (PL 3, Figs. 4, 6*^) and as sclerotinite 
by Hoffmann and Hoehne (Fig. 46^) is fusinised 
resin of this type. 

V- Bodies with elongate voids and vesicled 
interior (see Fig. 2). 

VI. Bodies with vacuoles of variable shape 
and size, that are usually empty. 

Geological Survey of India, H. S. Pareek. 
3, Gokhale Marg, 

Lucknow, U.P. (India) , 

July 29, 1964. 


* Published by permission of the Director-General, 
Geological Survey of India. 
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FALAEOARTHRODENDROm, 

A REVISED NAME FOR 
ARTHRODENDRON ULRICH 

In 1897 Scott (in Seward, 1898, p. 301) wrote 
to Seward suggesting that the generic name of 
the calamitean stem described by Williamson 
(1871) as Calamopitys should be changed to 
Arthrodendron, since the former name had 
already been used by Unger in a different sense. 
Following this suggestion, Seward (1898, p. 301) 
applied the name Arthrodendron but as a sub- 
genus. However, Scott (1900) in his Studies 
in Fossil Botany used it as a genus. 

Unaware of this prior use of the generic name 
Arthrodendron, Ulrich (1904, p. 138) instituted 
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the genus Arthrodendron with Arthrodendron 
diffusum as its genotype, for an alga from the 
Uakutat formation (Lower Jurassic) in Alaska. 
Thus there are two homonyms, used in different 
senses altogether. According to Art. 64 of 
the International Code of Botanical Nomen- 
clature (Lanjouw et al, 1961) the later 
homonym, that is, Arthrodendron Ulrich (1904) 
must be rejected. It is, therefore, necessary 
to give a new name to the fossil alga described 
by Ulrich. I suggest that it may be referred 
to a new generic name Palceoarthrodendron. 
Consequently, Arthrodendro^i diffusum should 
henceforth be known as palceoarthrodendron 
cliff iisurn (Ulrich) comb. nov. 

For ready reference the original generic and 
specific diagnoses for the fossil alga are given 
below under the new name ; 

Palceoarthrodendron (Ulrich) nom. nov. 

“Plant ramose, bushy, the branches constricted 
at regular intervals and probably consisting 
each of a series of rounded or ovate, flattened 
(originally inflated) joints, surface of joints 
minutely granopunctate.’' 

palceoarthrodendron diffusum (Ulrich) 
COMB. NOV. 

“Branches moniliform', springing from a 
central point and spreading outwardly and 
uj^wardly so as to form a loose bush-like mass 
as much as 15 cm. in diameter ; divisions 
dichotomous, at intervals varying from 6 mm. 
to over 20 mm. Joints sub-elliptical, the lower 
half usually a little narrower than the upper 
half, 4 mm. to 6 mm. in length and from 2*2 mm. 
to 2*8 mm. in width; surface usually glossy and 
smooth, but where the preservation is more 
favourable is covered by minute granules and 
punctae.” 

My sincere thanks are due to Dr. R. N. 
I.akhanpal, Assistant Director, for going through 
this communication critically. 

Birbal Sahni Institute of R. Dayal. 

Palseobotany, 

Lucknow (India), July 22, 1964. 
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THE REPUGNATORIAL GLANDS OF 
NECROSCIA SPARAXES WESTWOOD 
(PHASMIDAE : PHASMIDA) 

The phasmid, Necroscia sparaxes^ bears a pair 
of ectodermal openings of the repugnatorial 
glands on the dorso-lateral part of the pr'O- 
thorax above and in front of the bases of the 
fore-coxae in both sexes. A milky-white fluid is 
ejected by these glands, which is deposited on 
the first abdominal and metathoracic segments 
in the form of a fine mist and in droplets on 
the meso- and prothoracic segments, the bigger 
droplets being nearer the latter segment. The 
fluid is given out when the phasmids are touched 
or pressed. 

Such glands are known to ■ exist in other 
phasmids. Imms (1925) states that a pair of 
long tubular glands, apparently repugnatorial 
in function, is found in the prothorax of many 
phasmids and open in front of each fore- coxa. 
Littig (1942) has described in the Florida walk- 
ing stick, Anisomorpha buprestoides Stoll, that 
an acrid fluid is elaborated in the thoracic 
repellent glands and the phasmids of both sexes 
can eject it to 10 to 18 inches in a fine mist 
and is considered to be protective. Scudder 
(1876) has called these pores of A. buprestoides 
as 'Foramina repugnatoria' on analogy with 
such pores of Myriapoda and has described the 
foim of the glands and the milky-white liquid 
ejected from them. 

The openings of the repugnatorial glands of 
N. sparaxes are situated in pits immediately 
behind the anterior- transverse line of the pro- 
thorax. Each glandular opening is surrounded 
by a dark-coloured raised cuticular ridge of the 
body wail which is pink along its inner face 
(Fig. 1). The membrane of the pits is deli- 
cate, pale brownish and wrinkled (Fig. 2) and 
bears a fine slit in the centre to serve as an 
opening for the glands. The glands, however, 
lie in the body cavity of the prothorax on either 
side of the alimentary canal and above the 
salivary glands. The posterior end of each 
gland reaches the posterior extremity of the 
prothorax of both sexes. Each gland of 
JV. sparaxes is pale white, elongate, saccular and 
broadly rounded posteriorly. It is slightly 
flatfish on the sides facing the alimentary canal. 
In the anterior part of the prothorax, the 
gland is curved upward into a short, tapering 
neck which opens into the slit of the membranous 
pit on the cuticle (Fig. 1) . The size of the glands 
is variable in both sexes. The length and width 
of the glands measure from 2*4 to 2*7 mm. 
and 0*7 to 0*8 mm. in the female and 1*8 mm. 
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to 2-0 mm. and 0-3 to 0*4 mm. in the male 
respectively. The glands are broadest near the 
neck region which alone measures about 0-3 mm. 
in length. 




PIGS. 1-2. Repngnatuhal gland of female phasmicl. 



PTg. 3. Photomicrograph of repugnatoria] gland of 
male phasmid. 


The section (Fig. 3) of the glands of a male 
of N. sparaxes reveals the presence of a layer 
of longitudinal muscles (Lmcls) on the surface 
of the glands, followed by an inner layer of 
the cirular muscles (Cmcls), The lumen (Lum) 
of the gland is lined by a narrow and flat epi- 
thelium (Epth) whose cells are also flat with 
round nuclei. From such a structure, it seems 
probable that the simultaneous contraction of 


both muscles may be helpful in drawing the 
fluid upwards to the neck region for being 
ejected. Since the glands are present in both 
sexes, they may be protective in nature. 
College of Agriculture, G. A. Gangrade. 
Jabalpur, March 30, 1964. 
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RECORDS OF PARASITOLOGICAL 
INTEREST 

I. Trypanosoma evansi Infection in Bears 
Stainsd blood smears from a dead bear received 
from the clinical laboratory, Cuddapah, revealed 
large number of trypanosomes in the smear. 
On enquiry it was known that this bear had 
suffered from disease for some time and died. 

A detailed study of the trypanosome (Fig. 1) 
in stained blood smear was made and the try- 
panosome was confirmed as Trypanosoma evansi 
on the basis of morphology and mensural data 
(Hoare, 1956). i The length of the trypanosomes 
in the smear varied from 15-24 with an 
average 18*62 ±0-36. 

To our knowledge there seems to be no record 
of T. evansi in bears though T. evansi has been 
recorded from a number of wild animals and 
hence this is the first record. 



1. Hoare, C. A., Parasitology ^ 1956, 46, 130. 


II. Twinning of Miracidia in the Egg of 
Schistosoma nasale, Rao, 1933 (Trematoda : 
Schistosomatidae) 

In the course of studies on the eggs of 
Schistosoma nasale in Cattle, twinning of 
miracidia in a few eggs has been observed 
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(Fig. 2). Twinning of miracidia had been 
recoi'ded in Schistosomatium douthitti (Short, 
R. B .3 1952) ’ and S. mansoni (Hoffman, W. A. 
and Janer, J.. L., 1936- and Janer, J. L. 1941).:* 
Since there was no record of twinning of 
miracidia in eggs of S. nasale, this happens to 
be the fii-st record. 



I’lCJ. 2. rhoLumicrogrciph of llie egg .V. mtsa/c: with 
twin mi i:Lcidi;Lj X 525. 


’'J'hc authors’ thanks are due to M. Crawford, 
Director, Commonwealth Bureau of Animal 
llc^alth, England, for references and advice. Our 
thanks are due to Sri. P. S, Rajulu, Principal, 
for encouragement and to Sri. Jyothirlingam, 
Veterinary Assistant Surgeon, Ciiddapah, for 
^:encling blood smears for diagnosis. 

Dept, of Parasitology, ■*^A. Venkataratnam. 
Andhra Veterinary College, G. V. Nagaraja Rao. 
Th'upathi, August 12, 1964. P. Padmavati. 


1. Sh« rf, Kchuvt It, MicUaiid 1952, 47 (P, 

1 ; (Ahsi.) JUcL Ahst.. 1952, 26(8), No. 25059. 

2. \h>a'nvun W. A. and Janer, J. L., /Vvv. //r/w. 

ri'u.Af.. 1930. 3(2), 02: (Absf.) /MA. Aist., 1037, 

2 (G), No. 14044. 

3. Janer, J. I, , y. 1041 27, 03. 

4. Crawffird, M., ptr.sonal commun'’ciitiun. 1004. 


ABSORPTION OF FOLIAR-APPLIED 
P""- BY GROUNDNUT PLANTS 

In’ recent years, foliar application of mineral 
nutrients to crop plants and orchard trees has 
been I'cceiving much attention, particularly for 
supply of phosphate.^ The easy availability of 
radio-isotopes of the elements facilitated a study 
of their ab.sorption, transformation and trans- 
location in the plants when supplied as foliar 
S 3 >rays. In the present experiment P-- was 
a] 3 plied to groundnut leaves and its distribution 
into different phosphate fractions was studied 
at short intervals. 


7i9 

Sodium dihydrogen phosphate with labelled 
P was diluted to the required activity. A drop 
(50 X) of the labelled phosphate (activity 
lO/ic./ml.) was applied to the upper surface of 
mature leaflets of two months’ old groundnut 
plants (Variety TMV-2) grown in thoroughly 
washed river-sand supplied with Hoagland’s 
nutrient solution with half P content. The 
treated leaflets wei'e removed for analysis at 
intervals of 15, 30, 60 and 120 minutes after 
application. They were washed in the free 
phosphate solution with which dilution of the 
original radioactive solution was made to remove 
any labelled material adhering to the surface 
of the leaflet. Analysis of the different 
phosphate fractions was made following the 
standard method.^ Organic and inorganic P (P j) 
fractions were separated by calcium precipita- 
tion niethod.3 The leaflets were extracted in 
cold 0*2 NHCL The supernatant after centri- 
fugation of the extract contained the acid-soluble 
phosphate fraction which included P^ and soluble 
oi'ganic compounds. The residue was next 
extracted with 1 NPCA at 4® C. for 18 hours 
and centrifuged. The resulting supernatant 
contained RNA-P fraction. The activity in the 
three fractions was measured as counts per 
minute with an end-window GM-tube.-^ For 
each treatment three replicates were maintained. 
Along with samples, standards were simulta- 
neously run for counting. The mean values ai'e 
plotted in a graph (Fig. 1). 

15 minutes after application of labelled P, 
both soluble organic and Pj fractions showed 
almost the same radioactivity. With time, the 
activity in the two fractions gradually increased. 
It was, however, higher in the P; fraction. After 
120 minutes, the P fraction contained the 

I 

highest activity, three times higher than that of 
the soluble organic fraction. RNA-P fraction 
showed gradual increase from 15 minutes to 
60 minutes and the rise was steep later on. 
However, incorporation of P . into RNA remained 
at a lower level than in the other two fractions 
throughout the two hours. In young Soyabean 
leaves, 80% of absorbed was present in 
organic compounds after 24 hours of applica- 
tion.^"* In one preliminary experiment with young 
groundnut plants, we also observed a similar 
trend. But in the present experiment with the 
older plants, the situation was reversed. Higher 
activity in the inorganic fraction in leaves of 
older plants can be attributed to lower metabolic 
activity leading to slow synthesis of organic 
compounds, than in the leaves of younger plants. 
When pea plants were fed with P32, much 
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activity was found in the inorganic fraction 
while the organic contained only a small frac- 
tion of the total radioactivity in the leaf c In 
bean plants, with a time interval of 30 minutes 



FIG. I 

after foliar application of P^- in inorganic form, 
20% of radioactivity was found in inorganic 
and over' 50% in the hexose P fraction while 
after 120 minutes 90% was found in the P, 
fraction.'^ With increase of time, the activity 
was greater in the F.^ fraction, as observed in 
the present study. 

We thank Dr'. I. M. Rao, Professor of Botany, 
S.V. University College, for his valuable advice 
and encouragement given to us in this work. 
Department of Botany, V. Annapurna Devi. 
S.V, University College, G. Rajeswara Rao. 
Tirupati, August 9, 1964. 
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PEROUOSPORAFARmOSA (FR.) FR. ON 

CHEUOPODIUM MURALE L.-A NEW 
RECORD FOR INDIA 
In January 1964 a downy mildew of Cheno- 
podium murale L. was observed at Kanpur. The 
undersurface of the affected leaves was, covered 
with a greyish downy mycelial growth with 
corresponding pale spots on the upper surface. 
The affected areas became dirty black later on 
and the leaves eventually dried up. The dis- 
eased tissues were flooded with 70% alcohol, 
mounted in 5% KOH and warmed gently with 
a view to examine and measure turgid conidia 
and oospores under the microscope. 

Morphology of the fungus . — Mycelium coeno- 
cytic, hyaline, intercellular, branched ; haustoria 
large, elongated or club-shaped often branching 
and almost filling the host cells ; conidiophores 
arising from the mycelium, hyaline, 142 *9-428 -4 x 
4-8-9Aj^ straight or slightly curved, bifurcating 
six to twelve times dichotomously at right angles, 
final branches short, straight or slightly curved 
and pointed, bearing a single conidium broadly 
oval, hyaline when young but slightly smoke- 
coloured at maturity, 16*8-25*2 X 14*7-21*0 u 
shedding readily and germinating sparingly by 
a lateral germ tube; oospore 14-7-16*8ja in 
diameter, deep-seated within tissues of old 
withered spots with a pale yellow wall 3*2-4*2p-, 
irregularly thickened and enclosing an oospore 
21-25 p in diameter. 
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Fig. l. A, Conidiophore ; B, Conidiam ; C, Oospore, 
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Gaumann (1919; reported Peronospora muralis 
oil Cliciiopodiuni irmrale from Europe and Mitter 
and Tandon (1930) reported P. varibilis Gaum, 
(syii. P. ejftisa) from Allahabad, India. Yerkes 
and Shaw (1959) merged a number of Perono- 
spora species recorded on Chenopodiacese into 
one species P. farhiosa (Fr.) Fr. Compara- 
tives measurements of the conidia of P. muralis, 
P. jarviiosa and our specimen are given in 
Table I. 

Table I 

Slioirrug coni dial measiirevients of P. muralis, 
T\ fariniosa, aiul the spcchnen under study 

I'ungvis 1 (ingth (u) breadth (/.t) Quotient 

P. Mujuills .. lG-0“32-0 12-S-28-8 1-U 

P, farrjrosa 25*0-35-0 16-2-26-2 1*31 

Spm'initjji iHuU.-r lC)*S-2r)*2 34:*7-21*0 1*22 

si udy 

k',xcei>t for the fact that on the basis of the 
maximum measurements in the range for our 
s])Qcimen which are rather small for P. farinosa 
or r\ mnralh', the description would fit with 
the P. /ariuosa complex. There appears to be 
no I'ticord ol! this fungus from India, although 
it is I’Cfoortcd from Pakistan. 

Thnnk.s are due to Miss G. M. Waterhouse of 
Iho C'onimonwealth Mycological Institute, Kew, 
SiiiToy, lihigland, for favour of confirming the 
idt^ntirieation (IMI 104802). 

Section of the Plant S. C. Verma. 

Pall'iokn 4 ist to Govt., L. S. Chauhan. 

Uttar ihxulesh, R. S. Mathur. 

Kanpui*, May i\, 1964. 


1. (biuni.iii I. Id, A///L (/. IVaiurf, Ufs Jkrn.^ 1919, 
(ll‘2i), ist. 

I. 11. uiul Tandon, R. Nh, J. hidian Bot. 
.w., ’lOrO, 9, 190. 

\'crkos. W. n. and Sli .w, C. G., Fhytopatholo<Jiy, 
12Mb 49 (S), 490. 


A VIRUS DISEASE OF DOLICHOS 
A BLAB VAR. TYPICUM FROM 
MYSORE 

l3UHiN<c the N'ear 1962-63, a mosaic disease, 
VAhibit.inj. 1 ; Jr.rgo bright yellow patches on the 
leaves, observed on the climbing bean plant, 

D(divho:: fablab Linn. var. iypiemn Prain grown 
commonly in kitchen gardens in Hebbal and 
rkingaloro. Later, the disease has been noticed 
in several other localities of the State. Since 
the symptoms suggested that the disease may 
be of virus origin, studies were undertaken on 
1he symptomatology, mode of transmission and 
host range. The results of these investigations 
arc reported in this paper, 


All the experiments were conducted under 
insect-proof conditions. The culture of the 
virus for the studies was taken first from the 
naturally infected climbing bean plant collected 
near Hebbal and the same was maintained in 
the insect-proof cages in glass-house on trans- 
mitted plants. For graft transmission, the 
diseased scion and the healthy stock plants 
were used. For insect transmission tests, virus- 
free colonies of white-flies, Bemisia tahaci Gen. 
and Siphonimus finitimus Signoret., maintained 
in insect cages on their respective healthy hosts, 
tobacco and pomegranate were used. 

Transmission tests under insect-proof condi- 
tions showed that the disease is readily trans- 
missible to healthy climbing bean plants by 
wedge grafting. The virus is also transmitted 
by the white-fly, Bemisia tahaci but not by sap 
inoculation or through the seed. •• The other 
white-fly Siphonimus finitimus was unable to 
transmit the disease. The white-flies were given 
an acquisition feeding period of 12-24 hours 
and the transmission feeding of 24 hours. The 
results (Table I) show that the virus is readily 
transmissible by grafting and also by white- 
fly, B. tahaci. 


Table I 

Different transmission tests of the Dolichos 
yellow mosaic virus 


Transmission by 

Number of 
plants 
inoculated 

Number of 
plants 
diseased 

Sap inoculation 

30 

0 

Wedge grafting 

18 

14 

B^pm'sia tahaei 

10 

5 

Si pJu nhnii f finiti mus 

8 

0 


The symptoms of the disease appeared in 
14-20 days in the case of grafted plants (Fig. 1 ) 
and in 18-20 days in the case of white-fly-trans- 
mitted plants. In grafted plants, the symptoms 
of the disease appeared in the new branches 
below the grafted portion and in insect-trans- 
mitted plants in the next subsequent leaves, in 
the form of faintly discoloured patches on the 
leaf lamina. These gradually developed into 
bright yellow patches, leaving only a few 
patches of green tissues on the leaf (Fig. 2). 
It is observed that the disease has no correlation 
with the size and shape of the leaves and also 
the growth of the plant except significant reduc- 
tion in yield. 

The host range studies of the virus was con- 
fined to the members of the family Legumi- 
nosae, subfamily Papilionatse. It was success- 
fully transmitted to Dolichos lahlah, D. lablab 
Y?Lr, typicum producing s 7 stemic mosaic symp- 
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toms. The virus however, could not be trans- 
mitted to Canavalia gladiatus (Jacq.) DC, 




Fig. 1. Grafted plant of DoacJtcs lahlah var. iypicitm 
snovTing typical symptoms of yellow mosaic. 





•'i 




..t' d 




) 




FIG. 2. Diseased leaves of Dolkhcs lahlah var. typicum, 

Phaseolus lunatus Linn., P. vulgaris Linn., and 
Vigna catjung Walp, (Table 11). 


Table II 

Host range studies of the Dolichos yellov: 
mosaic virus 


Xame of the plant 

Number of 
plants 
inoculated 

Number of 
plants 
diseased 

Ca7taz\th a :'IadicLi7ts 

6 

0“ 

DoUches labial 

7 

5t 

.D, latlczb var. /rA'V.v.vj' 

2S 

19 , 

Phased us Iiniaius 

6 

0 - 

P. vulgaris 

r, 

0^ 

Vigna cat 1 tin g 

• - G 

0 


Tne virus under study in its symptomatology, 
iTiode 01 transmission and host range resembles 
the “‘YELLOW MOSAIC of Dolichos lalola})’'’ 


reported earlier by Capooi and Vernia (1950), 
who stated that this virus is Iransmilled by 
white-fly, Bemisia tahcLci. The trans- 

mission is reported for tbe lirsl time for this 
virus. 

Division of Plant Path., H. C. YAnAOUNTiAH. 
Agricultural Res. Inst., H. C. Govindu, 

Hebbal, Bangalore-24, 

September 22, 1964. 


1. Capoor, S. P. and Vernia, P. M., Y.A, 19«0, 

19 , 248-249. 


POLLEN GRAINS OF GREVILLEA 
VESTITA MEISSN. 

There are three main types of pollen grains in 
the Proteacese : (1) tlie ellipsoidal, bipornte 

type found in the tribes Banksieoe (Banhuia, 
Dryandra), Miiivgravese (Musgravea, Avst rn- 
muellera) and EmboLhrieae (EnibotJiriuvi); (2) t hr 
spherical, triporatc type found in (he A uidra linn 
genus Franklandia (FranklandiccU) and tin,' South 
African genus Aulax (Protecre) and (.'{) the 
triangular, oblately flattened, triporato typo 
found in all the remainins' genera of the family 
including Grevillea. The polJcn rnorpriolajry v-' 
so constant and characiori.siie of genera and 
tribes that it olieni on important taxonejni*' 
criterion; the present v/xdtor .foLuided (ho two 
tribes Musgraveae and Tf mbot]iriea> mainly an 
the basis of the ellipsoidal biporate pollen 
(Venkata Rao, 1957).*'^ 

Cookson and Erdtman (Erdtman, 1952; ‘ studied 
the pollen morphology of about 300 species 
belonging to 50 genera of the Protcacem. The 
wmiter also made palynological observations in 
about 200 species of the family including 65 
species of Grevillea ranging from dilTcrcnt 
geographical regions. These observation.s show 
that the pollen grains in each species (except 
in G. vestita) conform to one basic type. Varia- 
tions about the basic type are so uncommon that 
they can be regarded as abnormalitie.s. In 
species with triangular, triporate pollen, Mm 
occurrence of 4- or 5-porate grain.s is .so 
occasional and sporadic that their presence is 
revealed only by intensive observations. 

Grevillea R.Br. is the largest genus of the 
Proteacese with about 2G0 species of which 14 
are endemic in New Caledonia, 2 in New Guinea, 
2 in Malaysia, 1 in Tasmania and the rest arc 
distributed in East, South and West Australia. 
G. vestita Meissn. is a West Australian species ; 
material fixed in formalin-acetic-alcohol was 
collected by the writer in August 1957 from 
Perth. 
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• "tj>estita is a small shrub 6-9 ft. high. The 
Pa* occur in lax racemes and show the 

oirT^^ arrangement characteristic of all Grevil- 
(Fig. 1). The flowers are long-pedi- 
^*3., mono chi amydeous and 4-merous. There 
^ antetepalous stamens, a zygomorphic, 


sporogenous cells undergo a secondary increase. 
The microspores mature into a number of pollen 
types, each with a relatively high frequency 
(Figs. 6-15). Ramsay (1963)- who reported 
n=:10 in G. vestita does not mention of any 
irregularities in meiotic divisions in sporocytes. 



Figs, 1-15. Fig. l. part of inflorescence showing a pair of flower-buds, X 1*5. Fig. 2. A mature 
flov\‘er-bucl, x 2*6. lig. 3. Pi-stil, nectary end a tepnl with its associated stamen, X 2*5. (j-, stigma ; 

l>ol3en-cullccling apparatus; n, nectaiy). Fig. 4. T.s, anther lobe, X 90. I ig. 5. T.s. pait of mature 
iiiither loculus showing fibrous endotlucium and two pollen grains, x 120. Figs. G-12. Pollen giai s with 
S-B germ pores. Figs. 13-14. ^Spherical pollen grains. Fig, 15. A dyad. Figs. 0-15, X 188. 


enai— annular nectary, a stipitate ovary with a 
sriniiial stigma subtended by a discoid pollen- 
olleeting apparatus. In some flower-buds the 
exits of the stamens are adnate to the tepals, 
condition common in the family. In some 
tlnei's, however, they are seen to be free to the 
ery base (Fig. 3). A random observation of 
he p»ollen of this species revealed high degree 
f pol 3 TOorphism unnoticed in any other member 
f tlae family. 

Tlie anthers in G. vestita are 4-locular and 
evelop normally. The anther wall is 5-6- 
a.yrex’ed below the epidermis. The hypodermal 
ayex* develops into the fibrous endothecium and 
hie innermost 1-2 layers into the tapetum which 
5 of. the secretory type ; the middle layers 
,ecome crushed out eventually (Figs. % 5). The 


For’ knowing the relative frequency of the 
different types, the pollen grains from 5 flower- 
buds wore mounted separately under rectangular 
covcrslips and the slides were scanned (Twenty- 
five counts were made from each slide from 
seams 2 mm. apart ; the length of the seam is 
18 mm. and the width 250 m) , The results are 
presen cccl in Table I. 

The results show that though the triangular, 
triporate type (Fig. G) characteristic of the 
genus Grcvillca forms the majority of the pollen, 
they are less than 50% of the total grains. 
Sometimes the triporate grains become large 
and somewhat irregular (Fig. 7). Other grains 
show 4, 5, 6, 7 and 8 germ pores which may 
be arranged in a symmetrical or asymmetrical 
manner, spinetimes the pollen grains enlarge 
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Table I 

Slide No. 3-porate 4-porate 5-porate 6“porate 7-porate 8-porate Spherical dyads 'rotal 

1 31 24 40 31 3 0 2 3 131 

2 55 19 46 31 5 2 1 1 160 

3 147 16 22 11 1 0 2 0 199 

4 57 29 51 84 G 0 0 G 183 

5 32 12 16 22 7 1 3 2 93 

Totals and 322 100 175 129 22 3 S 12 771 

Percentages 41*7 12*9 22*7 16*7 2*8 0*4 1*0 1*5 


considerably and develop into irregular or 
spherical structures with variable number of 
germ pores (Figs. 13, 14). It can be seen that 
the grains with higher number of germ pores 
are increasingly rarer. Occasionally pollen 
grains attached in dyads were noticed (Fig. 15) . 
Two-pored grains, however, were not en- 
countered. The 3-pored basic type of grains 
weie the smallest in size (48 x 55 and the 
sac-like grains the largest with a diameter up 
to 100 

The internal structure of the pollen grains 
shows that the majority of them are fertile. The 
exine is much thicker than the intine. The 
sexine is thinner than the nexine and irregu- 
larly thickened. The germ pores ai'e shed in 
the 2-celled condition. The cytoplasm is packed 
with starch grains (Fig, 5). 

The presence of semi-annular nectary, stipi- 
tate ovary and pollen- collecting apparatus are 
features in which G, vestita resembles other 
species of Grevillea. But the tip of the flower- 
bud does not become reflexed (Fig. 2) as it does 
in several species of Grevillea, accentuating the 
zygomorphy of the flower. The absence of 
adnation of stamen and tepal is to be regarded 
as a primitive feature not noticed in other 
Grevilleas ; in fact this condition is seen in only 
one other member of the family, viz., BeUeu- 
dena montaiia, a monotypic Tasmanian endemic 
(Venkata Rao, 1960).^ Since the meiotic divi- 
sions in the microsporocytes proceed normally 
and since most of the pollen grains are fertile, 
the high degree of polymorphism noticed in the 
pollen of G. vestita seems to be due to some 
genetic factor. 

The writer wishes to express his thanks to 
the Staff of the Department of Botany, West 
Australian University, for the facilities provided 
for collection of the material. His thanks are 
also due to Mr. C. Subba Reddi for scanning 
the slides. 

Department of Botany, C. Venkata Rao. 
Andhra University, 

Waltgir, May 30, 1964, 
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EFFECT OF PLANT ROOT EXUDATES 

ON THE EGG MASSES AND LARVAE 
OF THREE ROOT-KNOT NEMATODES 

The results on the studies on pathogenicity and 
life-cycle of three root-knot nematodes occurring 
on solanaceous hosts in South India are being 
reported elsewhere. i In the present report ihn 
effect of root exudates on hatchability of the 
egg masses and their attraction to the larvae of 
root-knot nematodes are briefly described. The 
effect of root exudates on egg masses of 
Heterodera spp. has been reported by Viglier- 
chio and Lownsbery.- Weiser-* and Lownsbery 
and Viglierchio-^ have shown the selective 
attraction of plant roots to nematode larvae. 

In the present studies the egg masses and 
larvae of three root-knot nematodes, viz., 
Meloidogyne arenaria from brinjal, M. incognila 
from chilli and M. javanica from tomato wore? 
used. The root leachate for the studies weVo 
collected from the local varieties of the three 
host plants, following the procedure of Calani 
et al.5 Ten egg masses of the nematode species, 
with uniform size, colour and consistency, were 
selected and placed in a hatching unit, designed 
as per the model of Viglierchio.'^ In eaclr unit 
5 ml. of the leachate was added and 5 ml. of 
sterile water served as check. The egg ma.sse.s 
were incubated at room temperature (27° to 
29° C.) and counts on the hatch taken every 
24 hours. The results are given in Table I. 

The egg masses of M. arenaria showed lesser 
hatch in the root leachate than in water, where- 
as the egg masses of M. incognita and M. 
javanica showed almost similar hatch as in 
water. 

For testing the attract ability of the root 
exudates to nematode larvae, an experiment 
W9S set up, similar to the one designed by 



No. 23 1 

Dea 5, 1964 J 

Table I 

Hatching responses of the eggs of three root-knot 
riernatodes in the root leachates of their 
respective natural hosts 
( Average number ot larvcc hatching out from each egg 
ma«s, tncubat^l in a da rk, humid c hamber at 27-29° C) 

.S .7/. arc7iarhi M. incog^iita M, favanim 


In In In In In In 

^ w brinjal sterile chilli sterile tomato sterile 

p S distilled rcot distilled root distilled 

,5 leachate water leachate water leachate water 


1 

23 

34 

21 

19 

31 

28 

2 

32 

39 

26 

28 

23 

22 

3 

31 

33 

28 

27 

36 

38 

4- 

31 

37 

27 

28 

28 

27 

5 

29 

36 

31 

27 

40 

39 

G 

38 

50 

24 

19 

45 

45 

7 

29 

40 

21 

25 

35 

36 

S 

30 

37 

20 

19 

32 

35 

9 

32 

38 

a 

17 

20 

21 

10 

30 

30 

20 

19 

31 

15 

TdIliI 

305 

374 

229 

228 

321 

306 


Each figure represents an avenge of the larvaoc emerg- 
ing out of 90 egg masses. 

Lownsbery and Viglierchio/i The bottom plate 
of a 10 cm. Petri-dish was divided into four 
tightly sealed equal compartments, radiating 
from a central circle of 5 mm. diameter wherein 
a correctly fitting tube of tissue paper was 
inserted. The compartments and also the 
central column were filled with fine, washed, 
sieved and stei'ilized sand, over which a sterile 
filter-paper was placed. Sprouted seeds of 
brinjal, chilli or tomato were placed on the 
filtei'-paper in each of the compartments, at the 
rate of 5 in each, all at a distance of 3 cm. 
away from the column. Thus three different 
plant species were kept in the three compart- 
ments and the fourth was vacant. When water 
v/as added through the central column it 
diffused into the compartments and moistened 
the filter-papers through which the seedlings 
absorbed the moisture. The root exudates also 
soaked and spread out in the paper. After two- 
day incubation, a suspension of the nematode 
larvae in water was added to the central column. 
The larvae placed in the column had to work 
their way out by piercing through the paper, 
before they had an opportunity to choose their 
host root in the compartments. After 24-hour 
incubation the seedlings and the filter-paper in 
each compartment were removed and the 
number of larvae were carefully counted. The 
data on the tests carried out with the three 
species of nematode larvas, in each case using 
all the three plant host species, are presented 
in Table II 
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Table II 

The influence of root excretions on the migration 
of the larvae of three root-knot nematodes 


(Data represent average of four replications) 




Root-knot nematode species 


Treatment 

A/ . arenaria M. hicognita 

M. javanica 

No. of 
larvai 
counted 

% over 
total 

No. of 
larvcc 
counted 

% over 
control 

No. of 
larvse 
counted 

% over 
control 

Check 

(without 

plants) 

39 

12-5 82 

22*4 

16 

4-5 

Brinjal 

seedlings 

75 

24-9 96 

19-1 

50 

14-2 

Chilli seedlings 

159 

5M 175 

48-4 

145 

41*3 

Tomato 

seedlings 

38 

12-2 35 

9-7 

140 

39*8 


Final readings taken 24 hr. after the addition of Iarv*e 
into the central column of the dishes. 


The larvse of all the three nematode species 
had initially spread out in all directions, irres- 
pective of the presence of root exudate or not, 
but finally there was larger accumulation of the 
larvae around the plant roots than in the check. 
Chilli seedlings seem to attract relatively more 
numbers of larvae of all the three nematode 
species, brinjal coming next. As observed in 
the pathogenicity and cross-inoculation studies 
(Chidambaranathan and Ran^aswami^) chilli 
seedlings are resistant to infection by M. arenaria 
and M. javanica. This might be due to stronger 
chemical attraction of the root exudates from 
chilli than from the other two hosts. While 
brinjal seedlings attracted more of M. arenaria 
and M. incognita, tomato attracted more of 
M. javanica, its own natural parasite, as com- 
pared to the other two species. These results 
confirm the reports of Wallace^ and Viglierchio* 
on other root-knot nematodes. 

Microbiology Lab., A. Chidambaranathan. 
Faculty of Agriculture, G. Rangaswami. 
Annamalai University, . 

Annamalainagar; Madras, August 28, 1864. 
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Comparative NTutrition of Man and Domestic 
Animals, Vol. 2. By H. H. Mitchell. (Aca- 
demic Press, Inc., Ill, Fifth Avenue, New 
York 3, New York), 1964. Pp. 840. Price 
$ 20 . 00 . i 

This two-volume work presents and correlates, 
in a quantitative fashion, the nutrient require- 
ments of man and his domesticated animals and 
the factors that modify these requirements. It 
had its inception in a graduate course in com- 
parative nutrition at the University of Illinois 
developed during a period of some thirty years. 
In parallel with the development of the course, 
an experimental research program was pursued 
concerned with studies of the chemical growth 
and nutritive requirements of both animals and 
human subjects. The ripe experience of the 
author in these fields is to be found embodied 
in these volumes. 

The first volume, dealing with ‘The Nutrient 
RQquirements in Terms of Body Expenditures 
and Storages”, has already been reviewed in the 
issue Qf Current Science for Novermber 1963. 
The second volume now under review consists 
of three sections dealing respectively with (1) 
vitamin requirements in terms of dietary equi- 
valents ; (2) the utilisation of dietary nutrients 
and (3) fulfilment. The treatise was written 
with the training and the interests of graduate 
students in mind, particularly those interested 
in physiology, biochemistry or nutrition as their 
major subjects. It will also be of great interest 
to specialists in these fields. C. V. R. 


Clinical Biochemistry of Domestic Animals. 

Edited by Charles E. Cornelius and Jiro J. 

Kaneko. (Academic Press, Inc., Ill, Fifth 

Avenue, New York-3), 1963. Pp. xii -f 678. 

Price $ 20.00. 

With the expansion and growth of veterinary 
science, clinical animal biochemistry plays an 
increasingly important role in animal medicine. 
For, the data obtained regarding the changes 
occurring in* the chemical constituents of the 
blood and tissues enable a better understanding 
of the disease process and supply information 
helpful in diagnosis, therapy and prognostica- 
tion. The book under review represents an 
attempt to provide the veterinary student and 
practitioner at veterinary medicine with infor- 


mation concerning the interpretation of bio- 
chemical findings in diseases of domestic 
animals. The gap between the fundamental 
sciences and the practice of clinical animal 
medicine is thereby sought to be bridged. 

The book is a co-operative endeavour. All 
the authors are distinguished specialists in their 
respective fields. It will be realised, therefore, 
that the work should prove of great value to 
those interested in the applications of bio- 
chemistry to veterinary science. The book con- 
sists of thirteen chapters : the subjects dealt with 
and their respective authors are listed below : 
Carbohydrate Metabolism by J. J. Kaneko ; 
Lipid Metabolism by E. J. Carroll ; Plasma 
Proteins by George T. Dimopoullos ; Porphyrins 
and the Porphyrias by J. J. Kaneko ; Liver 
Function by Charles E. Cornelius ; Selected 
Organ Function Tests by J. J. Kaneko ; The 
Kidney : Its Function and Evaluation in Health 
and Disease by John Bentinck-Smith ; Cerebro- 
spinal Fluid by Charles E. Cornelius ; Synovial 
Fluid by Charles E. Cornelius ; Transudates, 
Exudates, and Miscellaneous Fluids by Ernst 
L. Biberstein ; Calcium, Inorganic Phosphorus, 
and Magnesium Metabolism in Health and 
Disease by Mogens G. Simesen ; Fluids and 
Electrolytes by Hans Meier ; Use of Radioactive 
Isotopes in Veterinary Clinical Biochemistry by 
J. R. Luiok. C. V. R. 


The Life of the Rainbow Lizard. By Vernon 
A. Harris. (Hutchinson Educational Limited, 
178-202, Gt. Portland St., London W. 1), 1964. 
Pp. 174. Price 21 sh. 

Rainbow lizards are familiar animals in tro- 
pical Africa, and their habits make them ideal 
subjects for the study of animal behaviour. 
The book under review is based Upon the 
observations by the author made when he was 
Lecturer in Zoology at the University of Ibadan. 
It is well written, has numerous illustrations 
and is printed and got up in attractive fashion. 
It is, therefore, assured of a warm reception. 

Few animals show greater contrast in appear- 
ance than the Rainbow Lizard and its mate, 
The book contains amongst other things, an 
interesting discussion of the manner in which the 
observed colour changes of the • ' ’ “^als are 
effected. It is noteworthy that r- oiue or green 
pigments have been found in the melanophorea 
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It is inferred that the blue colour has a physical 
origin and the green is derived from it by the 
superposition of the effect of a yellow pigment. 

C. V. E. 


Biochemistry of Phenolic Compounds. Edited by 

J. B. Harborne. (Academic Press, Inc., Ltd., 

Berkeley Square House, London W. 1), 1964. 

Pp. 618. Price $ 18.50. 

The “Phenolic Compounds’’ considered in this 
volume include all natural substances with a 
free or a masked phenolic function. Until 
recently, such substances were ignored by bio- 
chemists and were only seriously investigated 
by organic chemists. During the last decade, 
however, the emphasis has shifted and increasing 
efforts have been made to determine their func- 
tion in plants and animals. In particular, the 
introduction of tracer techniques has provided 
the means of studying the biosynthesis of 
phenols. It is no longer possible, therefore, to 
ignore the very real biological importance of 
these substances. The appearance of the volume 
under review which deals comprehensively with 
this field is, therefore, warmly to be welcomed. 

The book under review consists of fourteen 
chapters : their respective authors and the sub- 
jects dealt with are the following: (1) E. H. 
Thomson — Structure and Eeactivity of Phenolic 
Compounds ; (2) M. K. Seikel — Isolation and 
Identification of Phenolic Compounds ; (3) J. B. 
Harborne and N. W. Simmonds — The Natural 
Distribution of the Phenolic Aglycones ; (4) J.B. 
Harborne — ^Phenolic Glycosides and Their 
Natural Distribution ; (5) Ralph E. Alston— 
The Genetics of Phenolic Compound ; (6) R. T. 
Williams — Metabolism of Phenolics in Animals ; 
(7) G. H. N. Towers — Metabolism of Phenolics 
in Higher Plants and Micro-organisms ; (8) A. C. 
Neish^ — Major Pathways of Biosynthesis of 
Phenols ; (9) S. A. Brown — Lignin and Tannin 
Biosynthesis ; (10) E. E. Conn — Enzymology of 
Phenolic Biosynthesis j (11) H. W. Sieynthesis — 
Physiological Studies on Phenolic Biosynthesis ; 

(12) P. W. Ramwell and H. S. A. Sherratt and 
B. E. Leonard — The Physiology and Pharmaco- 
logy of Phenolic Compounds in Animals ; 

(13) I. A. K. Cruickshank and Dawn R. Perrin — 
Pathological Function of Phenolic Compounds 
in Plants ; (14) Robert M. Horowitz — Relations 
between the 'Taste and Structure of Some 
Pheno? ■ ■^’^cosides. 

C. V. K 


ni 

X-Ray Optics and X-Ray Microanalyais. 

Edited by H. H. Pattee, V. E. Cosslett and 

Arne Engstrom, (Academic Press, New Yoik) , 

1964. Pp. xvii-f622. Price $22.00. 

This volume contains the papers presented at 
the Third International Symposium, in the 
triennial series of symposia on X-ray optics and 
X-ray microanalysis, held at Stanford Univer- 
sity in August 22-24, 1962. It may be recalled 
that the first symposium was held at Cambridge, 
England, in 1956, and the second at Stockholm, 
Sweden, in 1959. The 52 papers in this 
volume contributed by 77 scientists are chiefly 
concerned with the new developments that had 
taken place during the three-year interval since 
1959, in various aspects of X-ray microanalytical 
techniques including instrumentation, methods 
of study and applications. 

A perusal of the contents shows that 
nearly half the number of papers deal with 
the technique of electron-probe microana- 
lysis and its applications. It shows the im- 
portance of this new technique and the 
impressive degree of development it has reached 
in recent years. It promises to become an 
indispensable tool of research with wide appli- 
cations in such diverse disciplines as metallurgy, 
medicine, biology and astronomy. 

The underlying principle in electron-probe 
or X-ray scanning microanalysis is the one made 
familiar by television. In a television tube the 
image on the screen is produced by the electron 
spot exciting visible light where it strikes a 
coating of a special material, the phosphor. In 
the X-ray scanning microscopy the flying elec- 
tron-probe (a finely focused electron beam of 
diameter less than 1;^), excites X-rays in the 
specimen itself, which are recorded in a counter, 
the signal from which is amplified, modulated 
and displayed by well-known electronic devices. 
As the characteristics of the X-radiation and its 
intensity are intimately connected with the con- 
tent and composition of the part of the spechneii 
scanned by the electron-probe, a close study of 
the displayed image with suitable techniques 
will at once give quantitative microanalytical 
details of the specimen. 

The versatility of the technique can be readily 
appreciated from the following titles wherein 
the results obtained by its use have been de- 
scribed : “The application of the electron-probe 
microanalyzer to metallurgy and mineralogy", 
“Electron-probe measurements near phase- 
boundaries", “Some biological applications of the 
scanning microanalyzer”, “Electron-probe micro- 
analysis of biological specimens”, “Use of elec- 
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iron microprobe analyzer in the study of binary 
metal alloy system”. As to its application in 
astronomy the use of the technique to measure 
the nickel/cobalt ratio in meteorites may bo 
cited. The question of composition of metallic 
grains in basic achondrites has an important 
bearing on the evolution of these meteorites. 
But their rarity and small sizes have made 
accurate conventional chemical analysis difficult. 
X-ray electron-probe microanalysis helps here. 

The volume which is excellently produced 
with a large number of plates, graphs and dia- 
grams, provides up-to-date information about 
the technique of X-ray microanalysis and its 
multifarious applications and, besides being a 
welcome guide book for workers in this new 
field of research, will provide material to enthuse 
further researches. A. S. G. 


Horizons in Biochemistry — Albert Szent-Gydrgyi 
Dedicatory Volume. Edited by M. Kasha and 
B. Pullman. (Academic Press, New York and 
London), Pp. xiv -|- 604. Price $16.00. 

Albert Szent-Gyorgyi is one- of the great 
living scientists of today and this dedicatory 
volume is symbolic of his unified approach to 
all science, particularly those dealing with living 
systems. He wrote : “We will really approach 
the understanding of life when all structures 
and functions, all levels, from the electronic to 
the supramolecular, will merge into one single 
unit.” In fast the volume under review contains 
articles on the whole range of phenomena con- 
nected with life at the molecular level. 

Starting with a chapter on Albert Szent- 
Gyorgyi and Modern Biochemistry, the book is 
divided' into six sections — ^Biochemical Evolution, 
Molecular Genetics, Biochemical Catalysis, Mole- 
cular Organization, Biochemical Molecular 
Structure and Quantum Biochemistry. The 
contributors range from such pure physicists 
like LeOn Brillouin, through chemists like Linus 
Pauling to biochemists like Severe Ochoa and 
Arthur 'Kornberg. Some of the chapter head- 
ings show the speculative and thought-provoking 
nature of many of the essays — Giant molecules 
and semiconductors, Evolutionary possibilities 
for photosynthesis and quantum conversion. 
From Quantum Chemistry to Quantum Bio- 
chemistry, Is DNA a self-duplicating molecule ? 
etc. 

The book should be kept on the shelf and 
read again and again. It should find a place in 
every library devoted to any field related to 
the' biological sciences. G. N. R. 
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The Indian Ephemeris and Nautical Almanac | 

for the Year 1965. (Published by the Manager | 
of Publications, Civil Lines, Delhi), 196*1. > 

Pp. xxviii -f- 464. Price: Inland Rs. 14 -Oi?. ; 

Foreign 32 sli. 8 d. or 5 $ 4 cents. 

With the publication of the present issue foi' 
1965, the Ephemeris has now stepped into its 
eighth year of publication, and shown a con- 
tinuous improvement in the quantity res well 
as the quality of the material presentc'd. 'I'h * 
fundamental change, introduced in 19GO, ot' 
adopting Ephemeris Time instead of Univtn*:;al 
Time has been kept up, and a further nun dun’ 
of modifications pursuant to the above tdian;:** 
has been incorporated in the present is.su e. Tlu- 
Explanations at the end of the Epheineris e<aist!- 
tute a very valuable contribution. 

Mention is made in the Preface of an itilci - 
national agreement, in the calculation ana 
compilation of the figures relating to the varitajs 
tables, according to which each country ol)tain:; 
some complete data by exchange with unu r 
countries. While several such adva!K*i‘ data 
received from other sources are duly aclvnov;- 
ledged, it is not clear however wJiat rxaotly 
is the labour shared by our Nautical Abnatjac 
Unit in the supply of data ]3ublisli(‘( 1 iu Ha* 
Ephemerides of the other participating counti ii*. . 

A good deal of valuable information conct'rn - 
ing the positions of the Sun, Moon and , 

computed very accurately, is included in tin* 
Ephemeris so as to provide data for ihe u.'-.i* 
indigenous almanac-makers of the country, la 
fact, this has been one of the ol.)jcc‘ls t>r Hh* 
Ephemeris ever since 1958, but we have tar 
not seen any Panchanga published cither in Ih** 
North or the South, making use of the* valvuiHir 
data provided. We think it is time that nuu': 
positive steps are taken to prevail u})t)n Ihe 
indigenous almanac-makers to adopt curi'ee? 
data. 

We are glad to say that the publicatiou:- <4 
several years of our Ephemeris and N;ii,itieal 
Almanac have contributed greatly lowarcLs Hu- 
development of astronomical studhrs in Hr* 
country. B. S. M. 


Plant Diseases : Epidemics and Control. 

J. E. van der Plank. (Academic Press, New Vorlc 
and London), 1963. Pp. xvi + 349. Price $ in. 

Ever since the great devastation.s by laiv* 
blight and rusts plant pathologists have bem* 
devoting increasing attention to the study of 
epiphytotics. The present work is perhaps tin* 
first one of its kind dealing with many imp or la rd. 
aspects of epidemiology and plant disease con- 


Reviews 


Nq. 23 1 

Dec, S, 1964 J 

trol. As the author' himself has pointed out the 
book brings together our recent knowledge on 
methods of studying increase of pathogen popu- 
lation, and is a valuable supplement to the third 
volume of the Treatise of Horsfall and Dimond. 

The relations between amount of inoculum,, 
infection rate and the resulting disease are 
analyzed critically. A clear distinction is made 
bot'ween what the author calls vertical and 
horizontal resistance, and the roles of sanita- 
tion and use of resistant varieties as methods 
of control have been examined with reference 
to the type of resistance chosen. The novel 
idea that epiphytotics could be potential weapons 
in war has been put forward and defence 
ensures suggested. A chapter on designing 
field experiments is also provided. 

Only those possessing a sound training in 
mathematics will be in a position to appreciate 
the book proioexTy. T. S. Sadasivan. 


Advances in Pharmacology, Vol. 2. Edited by 
S. Gaiattini and P. A. Shore. (Academic 
Press, New York), 1963. Pp. viii +392. Price 
$ 12 . 00 . 

The outcome of planned research in pharma- 
ciuitical industry has been the production of a 
^vide range of chemicals with potent therapeutic 
potentialities. The main hurdle in their intro- 
duction to clinical use appears to be the evalua- 
tion of their toxicity. The experirnental methods 
presently available for the detection of the 
toxic properties of the drugs in animals are not 
perfect. No single standardized technique can 
yield all toxicity data. 

The innumerable problems facing the pharma- 
cologist engaged in toxicity studies ; functional, 
biochemical and structural aspects of drug toxi- 
city in humans ; design of toxicity experiments ; 
the factors affecting the outcome of animal 
toxicity and the extent of applicability of animal 
experimental conclusions to human are ex- 
haustively treated in the review on 'Drug 
toxicity*. 

How the genetic variations in laboratory 
animals influence the pharmacodynamic action 
of drugs is well illustrated in the chapter on 
‘the Potentialities for and present status of 
pharmacological research in genetically con- 
trolled mice', which also envisages the possi- 
bility of utilizing pharmacological studies to 
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analyse mammalian gene action and discover 
new mutations. 

In ‘Hormones and Atherosclerosis’, we find 
that a fruitful field awaits researchers who 
endeavour to explain the species and territorial 
diffei'ences in the responses of atherogenesis to 
endocrine factors. The anatomical and bio- 
chemical features of atherosclerosis as influenced 
by gonadal, pancreatic, thyroid, pituitary and 
adrenal hormones portraits the complexity in 
presenting a single unified concept for the 
development of atherosclerosis. 

The progress achieved in the treatment of 
Myasthenia gTQvis, Jhe survey of ‘The pharma- 
cology of nitrogen ^mustards and related alky- 
lating agents’, and the ‘Role of purine and 
pyramidine antimetabolites in cancer chemo- 
therapy’ are other interesting topics reviewed 
in this volume. Sirsi. 


Books Received 

From : (Academic Press, Inc., Pub., Ill, Fifth 
Avenue, New York-3) : 

Physiology of the Amphilica, Edited by J. A. 

Moore, 1964. Pp. xii + 654. Price $ 18.00. 
Introduction to Lattice Theory. G. Szasz, 1964. 
Pp. 229. Price ? 8.50. 

Spectra Structure Correlation. By X P. Phillips, 
1964. Pp. ix + 172. Price $ 6.00. 

Electron Microscopic Anatomy. Edited by S. M. 

Kurtz, 1964. Pp. xii + 425. Price $14.00, 
Experimental Chemotherapy (Vol. III). Edited 
by R. J. Schnitzer and F. Hawking, 1964. 
Pp. xvii + 647. Price $ 25.00. 

The Proteins — Composition, Structure and Func- 
tion (Vol. 11, Second Edition) . Edited by Hans 
Neurath, 1964. Pp. xiii + 840. Price S 26.00. 
Advances in Chemotherapy (Vol. I) . Edited by 
A. Goldin and F. Hawking, 1964. Pp. xi + 579. 
Price $ 17.50. 

Recent Progress in Hormone Research (Vol. XX j. 
Edited by G. Pincus, 1964. Pp. viii + 606. 
Price $ 21.00. 

Progress in Astronautics and Aeronautics 
— Guidance and Control (Vol. XIII). Edited 
by M. Summerfield, 1964. Pp. xv + 997. 
Price $ 14.25. 

Introduction to Infra-Red and Raman Spectro- 
scopy. By N. B. Colthup, L. H. Daly and 
S. Wiberley, 1964. Pp. xii + 511. Price $ 12.00. 
Computing Methods in Optimization Problems. 
Edited by A. V. Balakrishnan and L. W. 
Neustadt, 1964. Pp. x + 327. Price $ 7.50, 
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Solanum khasianum var. C better jeanum Sen- 
gupta : the Richest Source o£ Solasodine 
P. C. Maiti, Sipra Mookerjea, Rebeka Mathew 
and A. N. Henry, Chemical Unit, Botanical 
Survey of India, 76, Lower Circular Road, 
Calcutta- 14, write : 

With a view to finding out a rich source 
Ox solasodine, the steroidal alkaloid which can 
be converted to progesterone in a remarkably 
high yieldd a critical survey of the family 
Solanace^ has been undertaken in this labo- 
ratory. The whole work when completed will 
appear as a monograph but the very recent 
publication- on the berries of Solanum khasianum 
Clarke has prompted us to make this communi- 
cation. That solasodine is found in the berries 
of S. khasianum- Clarke was earlier reported by 
Us in a paper presented in a symposium held in, 
Calcutta in April 1964. In fact we got a much 
higher yield of solasodine (l*13Tc) in the beriies 
of S- khasianum Clarke than Chaiidhury and 
Rao2 (0-32% approx.). 

We have so far studied twenty species of 
Solanum of which only few appear promising 
but amongst them we have the richest source 
of solasodine so far reported in literature.^ 
These are the mature fruits of Solanum 
khasianum var. Chatter jeanum Sengupta ; the 
solasodine content is 5*45^ on the dry weight 
of the fruits. 

The work is being financed by P. L. 480 fund. 


1. Sato, Y,, Ikekawa, N. and Ncsettig, E., Jour, oro- 

, 1959, 24, 893. 

2. Chaudhuri. S B. and Rao, P. R., Iv.d. Jour. 

1964, 2. 424. 

3. Abstract &f Papers, Sympssitr-n m Olyrosides end 

Sapojzins, C.S.LR. and B.I.R.I., 1964, p. IG. 

Gold Mining Industry in India (Memoir 1 of 

the Geological Society of India, Race Course 

Road, Bangalore-l), 

The Geological Society of India was started 
in 1958 wfith the object of promoting the cause 
of advanced study and research in all branches 
of geology" with special reference to India. The 
Society brings out an annual journal containing 
original papers relating to the geology of India 
and closely allied subjects. The Society also 
organizes symposia and meetings in furtherance 
of its objective. 

A symposium of topical importance, in the 
context of the establishment of the National 


Mineral Development Corporation (NMDC) by 
the Indian Government, was the one on “Gold 
Mining Industry in India” organized by the 
Society at Bangalore on 26, 27, 28, August 1960. 
It was significant that one day of the symposium 
was held at Kolar itself, the great gold mining 
centre of India. 

The Proceedings of the symposium appear as 
the first Memoir of the Society. It contains 
contributions from well-known geologists who- 
have been intimately connected with the 
diiferent aspects of the geology of gold — -its 
exploration, prospecting, mining (including deep 
mining) beneficiation, etc., — and who can. speak 
v/ith authority on the subject. Among tVie 
articles are : “The gold industry in India*’ by 
M. S. Krishnan ; “Gold occurrence in Mysore 
and their prospects for large-scale exploitation'* 
by B. Rama Rao ; “Investigations for gold in 
India by the Geological Survey of India” by 
B. C. Roy. 

The Memoir containing as it does authorita- 
tive information in the subject (including maixs, 
plates, charts and data) becomes a valuable 
publication to those concerned with gold mining 
industry in India and its development. 

Neutron Activation Analysis to Determine Age 

o£ Paintings and Origin of Marble Sculptures 

The determination of the age of paintings by 
a neutron activation analysis was the subject 
of a paper presented by J. P. W. Hautman from 
the Reactor Institute, at Delft, Netherlands, ai 
I.A.E.A. Symposium on Radiochemical Methods 
of Analysis, held at Salzburg, Austria, in 
October 1964. By taking samples of the paint of 
no more than one milligramme, and submitting 
them to a neutron bombardment, the impurities 
contained in the white lead of the colours are 
themselves rendered radioactive. The radio- 
activity of these impurities can then be deter- 
mined. Lead colours having been in use since 
the Middle Ages, and the methods of purifying 
lead having changed appreciably during the 
centuries, the nature and quantities of impurities; 
such as copper, silver, quicksilver, chromium, 
manganese, zinc and bismuth can be determined. 
They thus provide an Indication as to the age 
and origin of a painting. Neutron activation has 
made it possible to detect such impurities wherel 
no more than one part in a million was present. 
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Neutron activation was also used by two 
Swiss scientists, Ladislaus Rybach and Hans- 
Ude Nissen, to determine the origin of marble 
used for sculptures or as building materials in 
Ancient Greece. By measuring the sodium and 
lYianganese content of marble samples taken 
from old quarries in Greece and Anatolia, the 
origin o;C arcliceological finds can be determined, 
Iho authors stated.-— (J.A.E..4. News Release.) 

Electron Beam Scanning to Detect Defects in 

Semiconductor Crystals 

A new technique developed at Bell Telephone 
I...aboratoLies enables to study internal crystal 
(icfect.s in semiconductor diodes without 
damaging the specimens. The basic 'equipment 
used is a standard scanning electron microprobe. 
It in'ocLuccs a finely focused electron beam that 
probes the specimen at a depth determined by 
the energy of the beam. The beam diameter 
IS about 1 g and the beam energies range from' 
4-50 Kev. 

When the scanning electron beam probes the 
junction of a semiconductor diode, the 
diode produces a response current This current 
is amplified and fed to a cathode ray tube 
wliere it is displayed as a picture. Crystal 
defects cause a reduction in response current 
and appear as dark regions in the picture. — 
(J. Frank. Inst., 1964, 278, 225.) 

Hypersonic Velocity in Liquids 

An acoustic impedance method of determining 
hypersonic velocity in liquids has been described 
in a recent communication to Physical Review 
Letters. Acoustic waves at a frequency 3 GHz 
are generated by an x-cut quartz crystal excited 
by means of a cavity resonator. The damping 
of the crystal vibration, due to radiation into* 
a liquid placed in contact with the vibrating 
crystal, is observed. The method yields the 
specific acoustic impedance, />V, of the liquid. 
Since the electrical power in the cavity is less 
than one milliwatt, heating of the liquid is 
negligible. 

Results of hypersonic velocity (in m./sec. at 
20° C.) in water, acetone and carbon tetra- 
chloride as determined are given below. Figures 
in brackets give the ultrasonic velocity. Water 
1480 rb 20 (1490); acetone 1180 rt 20 (1190); 

CCI4 972 ± 5 (938). 


The close agreement between hypersonic and 
ultrasonic velocities in water, in which there 
IS no experimental or theoretical evidence for 
exacting dispersion at this frequency indicates 
the suitability of the method and experimental 
set-up. While no dispersion is observed in the 
case of acetone, contrary to some earlier reports, 
cabon tetrachloride shows dispersion at this 
frequency. — (Phys. Rev. Letters, October 5, 1964. ) 

Region of Persistent Strong Flares in the Sun 

Solar occurrences like flares and sunspots are 
localised and, in many cases, last for a consider- 
able time. Information about their localisation, 
duration and recurrences can be obtained by 
systematic observation of the effects they pro- 
duce at the earth. If a solar occurrence persists 
for a duration which is many times the period 
of the sun’s axial rotation (27 days) then there 
will be observed a corresponding periodic varia- 
tion in the terrestrial effect observed. The 27- 
day recurrences of geomagnetical disturbances 
follov/ing a solar activity are well known. 

Intense solar flares also give out particles of 
high energy which reach the earth and its outer 
space. In recent years systematic observations 
have been made on these particles and data 
relating to their energies have been collected 
both on the earth and in free space using satel- 
lites. These solar-particle events are classified 
according to their integrated intensity and cor- 
related with occurrences in the sun. An analysis 
of the records of 56 such events collected during 
the last solar cycle between January 1955 and 
October 1962* has revealed some interesting 
conclusions regarding the region of activity in 
the sun. In particular, flares from a single 
10° interval (80° and 90°) heliographic longitude 
caused most of the larger solar-particle events 
over the last solar cycle. This indicates the 
existence of a centre for the formation of active 
regions which has persisted for more than 73 
solar rotations. 

The general conclusion is that flares which 
produce energetic particles arise predominantly 
in narrow longitudinal regions which outlive 
visible active regions. This points to the exist- 
ence of long-lived active centres beneath the 
photosphere which periodically manifest them- 
selves on the surface as active regions \vhich 
produce flares that accelerate solar particles — 
(Phys. Rev. Letters, 21 September 1964.) 
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THE NEW PHYSIOLOGY OF VISION 

Chapter VII. The Perception of Colour in Dim Light 
Sir C. V. RAMAN 


E existence in the human retina of the two 
kinds of structures known respectively as 
the rods and the cones led to the widespread 
belief that these structures have different func- 
tions to perform ; that the cones form the “day- 
retina” which perceives colours and which 
adapts itself to darkness quickly but only to a 
small extent : that the rods on the other hand 
constitute a ‘'night-retina” which has only 
colourless vision and a sensitivity which 
increases but slowly and over a wide range as 
tlie period in darkness becomes longer. We 
have now to consider whether it is possible to 
f c’concile these beliefs — any of them or all of 
them — with the facts of observation elicited by 
rile author's studies and set out in the two 
1 1 ecccling chapters. The answer to these queries 
v.dll become evident when the circumstances in 
vrhich those observations were made are 
recalled, as we shall presently proceed to do. 

'rhe facts which may be grouped together- 
under the description of the colour-luminosity 
jclationship may first be considered. This 
relationship emerges when the chromatic sensa- 
\ ens excited by the individual rays of the 
;-p: clriim are studied in relation to the magnitude 
f>C the light-flux which reaches the retina. The 
ob.^>oi'vcr views an extended surface on which 
the light is incident. It is found that as the 
illumination of the surface is progressively 
diminished, the chromatic sensation becomes 
u’caker and weaker and tends to approach an 
achromatic sensation in its character. This 
cdtect is manifested by light from all parts of 
the spectrum and over the entire range of illumi- 
nation covered by the observations. It is thus 
clearly a general characteristic of human vision. 
No question of differentiating between rod- 
\dsion. and cone -vision can therefore arise in the 
context of colour perception. 

The second group of observations concerns- 
itself with the relative luminosity of the dif- 
ferent parts of the spectrum as perceived by 
the eye at various levels of illumination. The 
observations are made by a very simple method ; 
the spectrum of the light-source is viewed 
directly, a diffraction-grating held in front of 
the observer’s eye enabling this to be done. The 
features of the spectrum as thus observed are 

» . . 


found to be quite different at the higher and at 
the lower levels of iilumination. In the former 
case, the entire spectrum ranging from the red 
to the violet is observed. But, in the spectrum 
as observed in dim light, the red region is 
totally absent ; the rest of the spectrum which 
extends into the green and biue-^nolet exhibits 
colour in a perceptible measure, though much 
less impressively than in the spectrum as seen 
in bi'ight light. These features are perceived 
only if the observer has adapted his vision by a 
sufficient stay in semi- darkness to the low level 
of illumination at which they manifest them- 
selves. In either case, when viewing the dif- 
fraction spectra and recognising their cha-ac- 
teristics, the observer makes use of the foveal 
region of his retina which, as is well known, 
contains only cones and no rods. 

Thus, while recognising that human risicii 
exhibits different characteristics in “bright lighi“ 
and in “dim light”, we have to remark that the 
facts do not require us to describe them as 
vision with colour and without colour respec- 
tively. Neither do they require us to identify 
them with the functioning of the cones and the 
rods respectively. The need for a lengthy 
period of adaptation which is a characteristic 
of “dim light” vision is readily explicable. It is 
clear that the material needed for the perception 
of very feeble light is only slowly replenished 
in the retina when the eye is in the dark ^nd 
that, per contra, it is rapidly removed or des- 
ti'oyed when the eye is exposed to bright light. 
We are under no compulsion to assume that 
such replenishment is a specific function of the 
rods in the retina. On the contrary, it seems 
more probable that this is accomplished else- 
where in the retina and that the material, if 
present, would be available for use alike by the 
rods and by the cones. The facts of observa- 
tions set forth above indeed suggest that this is 
actually the case. They indicate that the cones 
can also function in dim light and in doing so 
utilize the material present in the retina which 
makes such vision possible. 

Chromatic Sensations in Dim Light.— What 
has been stated above leads us back to a topic 
which was briefly touched upon in the previous 
chapter of the w’ork, riz., the colours 
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by various objects in dim light as compared 
with their appearance in bright light. It is not 
possible for us to deal with this topic here at 
all fully for the reason that colour as seen in 
daylight is the sensation resulting from the 
synthesis by the eye of the whole spectrum of 
radiations falling upon the object and returned 
to the eye after scattering or diffusion by the 
material of which it is composed. The visual 
synthesis of colour thus coming into play is a 
great subject in itself and we shall not here 
anticipate what will appear about it in later 
chapters. But it is appropriate that a few obser- 
vations and remarks are recorded here, supple- 
menting what has been said under the same 
heading in the preceding chapter. 

The fact that colour perception is at all pos- 
sible in dim light is itself both interesting and 
important. For the observations to possess any 
real significance, it is necessary that the observer 
should have adapted himself by a sufficiently 
prolonged stay in semi-darkness to the low levels 
of illumination employed. Further, it is neces- 
sary that the illumination under which the 
objects are viewed is itself not stronger than 
can properly be described as “dim light”. To 
enable this condition to be satisfied, the obser- 
vations .should be made in a room of which the 
illumination can be controlled and brought down 
to the desired low values. The arrangement 
described earlier — a circular window through 
which sky-light is admitted and of which the 
diameter can be reduced by an iris-diaphragm — 
is well suited for the purpose. A convenient 
test-object which ensures that the illumination 
is low enough is a plastic sheet of brilliant red 
colour having a clean polished surface. When 
the illumination falling on the sheet is reduced 
sufficiently, it turns completely black, so much 
so that a plate of black glass held against it is 
imvisible. It is desirable that the objects under 
view are also held or viewed against a dark 
background. This is conveniently arranged by 
placing them against a plastic sheet of brilliant 
red colour, or alternatively on a steel plate 
covered by enamel of a brilliant red colour. As 
seen, in dim light, either* of these devices serves 
the desired purpose in a very satisfactory 
manner. . 

A great variety of material offers itself as 
suitable for studies of the kind indicated. Per- 
haps the most interesting materials are fiowers, 
by reason of the availability of numerous colours 
and shades of colour from plants of the same 
species, thereby enabling some useful compari- 
sons to be made. Koses, for example, can be 
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had which are perfectly white ; others are of 
various shades ranging from the palest to the 
deepest yellow : other roses exhibit colours 
ranging between a brilliant orange and a flaming 
scarlet ; roses are also common which are 
various shades of red, ranging from the palest 
rose to the deepest crimson. One can arrange 
a whole series of coloured roses in a row and 
observe how the observed colours alter as the 
illumination is progressively reduced down to 
the dimmest possible. 

Useful material for a study of colour at low 
levels of illumination is also available in the 
form of the plastic sheets of various hues, the 
colour in such cases being exhibited by the light 
diffused within the material, the sheets them- 
selves being more or less perfectly opaque to 
light and exhibiting a smooth polished surface 
which does not scatter light. Varied colours 
and varied shades and depths of colour are 
readily available. The author had samples of 
thirty different sorts at his disposal which could 
be arranged in a regular colour sequence, thereby 
enabling their behaviours to be readily com- 
pared with each other. 

We shall content ourself by briefly stating the 
general nature of the effects observed in such 
studies. All objects which are a brilliant red 
in colour become black and are practically 
invisible in dim light. Per contra, all objects 
which are white in bright light continue to be 
white in dim light This is not such a trivial 
observation as it might seem to be at first sight. 
Indeed, it might well be considered to be a 
remarkable and significant fact that when the 
entire region of the spectrum which appears 
red in bright light has been eliminated, the visual 
effect of the rest of the spectrum as perceived 
in dim light remains unaffected. 

Another noteworthy observation is the beha- 
viour in dim light of objects which exhibit a 
yellow colour in bright light. Spectroscopic 
examination shows that the colour of such 
objects is the result of the elimination of the 
blue-violet sector of the spectrum ; the more 
complete this extinction is, the more brilliant 
is the yellow. Yellow flowers or other objects 
exhibiting that colour are conspicuously lumi- 
nous as seen in daylight. They continue to be 
luminous objects as seen in dim light and their 
yellow colour is also readily recognisable in 
such light. As in the case of white flowers, 
the elimination of the red region of the spectrum 
has no perceivable effect on the observed results. 

Spectroscopic examination shows that flowers 
which appear of an orange colour in daylight 
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pioj)t*r bill aoiuelhin;': exii'rnal to it. In .fact, the 
ali’.enre of foiuialion of a .aterih' covering by the 
Npoianeda and nann-tan/da is one uC the chief 
♦dial .iideii - 1 a- feature;: tliai distinKuishCs the 
fhallopbyla froju th(‘ hij'.her /’.roups of plants. 
Ph;. lov.eia t leally. the luorpliolo/deal entity of 
fnii* .' poiaiie.ial v\ali i:: eiiusidered to have been 
tlej ived by .-.terdir.ation and s(dUn/f apart of a 
i-eri.iui amount of tii(‘ peripheral portion of the 
•poir mas-; for the fuuetiou of protection. Tiie 
x.diddy of ibi;: asi umplioii i;: also .sti'on/’Jy sup- 
poi ted bs evuleneo from on(o/’,eny wherein it is 
.'.ei'U that (lie initial;; of those ei'lls that later 
tirvelop into (he siioranidal wtdl have their 
t>tu:m from the same initial nr initials that 
iMVt* lise to the spoi'(‘ inotbia* (‘(dl.s. Thc'refore, 
(he eluef a((ribut(‘ of ;i iuoi'j)hoIo/.'.ically true 
spoi .aiupal wall is lliat it :.houl(i arise from life 
*.tiue indial a-: (hat of the spoi’e mother cell. 

In order, howm'er, |o (hdermint' mati('rs on 
(ho basis of the ahov<‘ (adterion, it i.s necessary 
(o «-.(ahh:h a e<»neept whiidi would enable us 
to ihdermiue at what s(ai*e a ei'Il may b(j consi- 
t|c‘!ed a.-; haviue. hei’ouie an initial. 'Tin' rocog- 
iutmn of an indial a;; a di.stiiu’i (Mitily among 
a /d’onp of eell.s i.s iraially <lont‘ on thi‘ basis of 
dilVei'i-nees in morpia ilop.ieal aitribul.t's .such as 
i*<dl shape, eell .size, pt’ol oplasuiii* eoiiliguraiion, 
<‘!e.. t»r by the oustd of a (diaraehsdstic plane of 
.•or.mentaliou ditrerent from tlie rudghbounng 
eid!*:. Certain morplio.i',en(\si(dsts (Wardlaw, 
ItHii)) are, howevtu*, of ilu‘ o]»inion that from a 
phy.si<do/dcal point of view, the initial might in 
cerlaiu iustaneis; at. least lu‘ considered as having 
lH*(‘ome‘ dilTerentiat.ed much ('arlicu' to the mani* 
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testation of such externally visible morphologi- 
cal features, \^"hile this may be true, there does 
not appear to be any method of finding out the 
onset of such a physiological differentiation. 
For ail practical purposes, therefore, we have 
to rely only upon the morphological criteria 
and segmentation pattern for the identification 
of an initial. 

Leaving aside the naked sporangia of the lower 
plants, the first recognizable initials of the 
sporangia of the higher plants are generally 
referred to as the archesporium. The arche- 
sporium may consist of a single cell or a group 
of cells, and becomes recognizable fi’om the 
neighbouring cells by differences both in 
morphological attributes and subsequent plane 
of segmentation. It arises either from the super- 
ficial layer — the epidermis — or from a deeper 
layer, which happens to be the hypodermis in 
most instances. While a superficial origin 
characterises the bryophytes and the pterido- 
phytes, a hypodermal origin is a feature met 
with in the gymnosperms and the angiosperms. 
The implications of the shift of the initials from 
the superficial to a deeper layer is not much 
understood. Phylogenetically, however, the 
deep-seated origin appears to be the more 
advanced ; morphogenetically. it is thought by 
some {see Foster and Gifford, 1959), that it 
might have some corialation with the organiza- 
tion of a tunica in the shoot apex. Whether 
such a correlation or correlation of a different 
sort can be postulated on the basis of available 
knowledge, shall be discussed on a subsequent 
page. 

Concomitant with the shift in the position of 
the initials, there has also been a change in the 
configuration of the spoiangium especially in 
regard to its manner of attachment. In 
general it may be stated that the stalked 
sporangium of pteridcphytes has become sessile 
in the gymnosperms and sunken in the angio- 
sperms. As a result of this, the extent to which 
the sporangial wall proper extends over the 
sporangium also be tomes decreased. In the 
stalked sporangium, the wall extends around 
the entire sporangium : in the sessile one, it 
envelops the spcrogencus tissue for a major 
part excepting at the basal region where it is 
usually constituted ci ncn-sporcgenous tissue; 
in the sunken spcrangium, the sporangial 
w^ali proper usually becomes restricted to half 
or less than half of the surface area of 
the sporangium, the rest of the wall being 
constiruted by other tissues. Thus, the reduc- 
tion lu the extent of tne moiphologicaiiy true 


sporangial wall appears to be an import am 
feature that has gone hand in hand with thv 
modification of the sporangium-. 

In the light of what has been said above, 
may now examine the slate of alTaus u*. 
obtains in the microsporangiiun of 
A perusal of literature concerning the cuAti -- 
ment of the anther and the nriciosporaiHUuai m 
angiosperms shows that in all insiani. a * 
or less well-defined avches])orium becomes ua 
ferentiated in the hypodermis, and that tho era 
of the archesporium divide pcviclinully ^ ^ 

rise to an outer primary parietal layer a. 

inner sporogenous layer'. ^ 

The wall layers of the microsporaniuuin — 
formed by periclinal and anticlinal ili\ 
the primary parietal layer, and the 
of the wall layers that lies adjacent 
sporogenous tissue, later on function:, a-> 
tapetum. However, as stated already, c tu. » 
the sunken nature of the sporangiung tin. %.•* 
layers as well as the tapetum, which 
it, extend along the external face aloiie id’ 
sporangium about half or less than hall of i~ 
circumference. That the inner hall, of t--- 
sporangium towards the connective 
in the tissue of the latter, is also bor'ne out b-. 
the fact that the archesporium docs not undvry^ 
any periclinal division towards the inlcrioi* cm 


that abut on the archesporial cells do not 
regularity in the periclinal and antivlinu 
orientations characteristic of the division;: * - 
the primary pai'ietal layer on the exterior 
Consequently, also the inner i^ortion <')f hh 
tapetum which arises from these more or h 
irregularly disposed cells abutting on the 
genous mass, most often shows, especially cluriti. 
the early stages of its diffei’entiation, an inauiuh'.; 
arrangement in contrast to the lapetuna on t h« 
external face which shows a very 
arrangement. The absence of a clear- ink 


differentiation between the tapetal and the spoia 
genous cells dui'ing the early stages of ontoi“en.x . 
coupled with the lack of a regular line of 
markation between the two towards the inl<.udor 
face, often make it difficult to distinguish bid- 
ween the sporogenous cells and the tapetal ceil:-; 
at this region. • A critical examination oil the 
developmental stages, however, shows that in 
most instances the tapetal cells on the interi(.)r 
face arise usually from the cells of the connec- 
tive tissue that earlier abutted on the archc- 
sporium and later on, on the sporogenous mass,*®^ 


* The morphology of the microsporangial tapetum wil 3 
be discussed in a forthcoming publication. 
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Nevertheless, the probability that some of the 
6P erogenous cells on the interior face or- else- 
where may become modified and sterilized to 
form a small or large part of the tapetum cannot 
be mled out in certain instances at least. In 
any case, however, there is no periclinal division 
of the archesporial cells or the primary spoi'o- 
genous cells along the inner face and no reliably 
reported record of such an occurrence is in 
evidence. 

In contrast to the state of affairs along the 
interior, sunken face of the sporangium, the 
sequence of ontogeny is always unmistakably 
clear along the exterior face and in the tissue 
that arises from the primary parietal layer. The 
wall layers show a regular disposition, and in 
spite of the lack of a clear differentiation bet- 
ween the tapetal and the sporogenous cells in the 
initial stages of ontogeny, a regular line of 
demarkation makes it easy to distinguish bet- 
ween the two at this loart. Thus, the very nature 
of the differences seen in the ontogeny along the 
cxteiior and interior faces of the microsporan- 
gium, from the time of its initiation as archespo- 
rium, up to the lime of meiosis, is enough to 
warrant the conclusions that (i) the hypodermal 
archesporium is the initial of the micrc- 
spo'.'angium, (ii) the archesporium divides 
peri finally to give rise to the initials of the 
gporangial wall on the exterior face alone, and 
(Hi) no wall layers are formed by the arche- 
sporium towards the interior face due to the 
sunken nature of the microsporangium. 

The assumptions on which Eames (1961) 
bases his conclusion that the microsporangium is 
wall-less, are quite at variance with the above- 
described and well-established facts of obser- 
vation regarding the development of the micro - 
sporangium. First of all, he dispenses away 
with the term archesporium itself as of no 
significance because of some presumed incon- 
sistency in the application of the term. Thus he 
says that the term has been applied not only 
to the hypodermal initials but also to the sporo- 
genous tissue at a late stage in ontogeny. In 
this connection it may be stated that the initia- 
tion and early divisions of the archesporium 
take place very early in ontogeny of the flower 
so that it is rather difficult to recognize the 
archesporium as a distinct entity in most instances 
unless adequately critical techniques of sectioning 
and staining are adopted. It is, therefore, no 
wonder that in earlier studies pursued at a 
period when microtechnique was not advanced, 
some inconsistency may exist in regard to 
descriptions concerning the archesporium. In 


more recent literature dealing with the life- 
history of angiosperms (Maheshwari, 1950), 
however, there does not appear to be any 
ambiguity regarding the initiation and further 
behaviour of the archesporium. Evidences 
presented by recent literature arc suffirierrt 
enough to consider the hypodermal initiation of 
the archesporium as the first recognizable 
initials of the niicrosporangium, as an established 
fact. 

After dispensing away with the archesporium, 
Eames assumes that the wall cf the micro- 
sporangium, including the epidermis, arises from 
tissues lying outside the ar'che^porium, and from 
what he designates as a sporogenous meristem. 
Vv'hile surely there can be no doubt regarding the 

• origin of the epidermis from the tissues outs Ido 
the archesporium-, the middle layers have been 
reported in ail cases to arise from the primary 
parietal layer, which in turn ai'iscs by periclinal 
division cf the archesporium towards the external 
face. Thus the middle layers, whose origin is 
directly traceable to the archesporium, do con- 
stitute a true morphological wall of the micro - 
sporangium. 

The third observation made by Eames is that 
the term endothecium has also been indisen- 
minateiy applied either to the hypodermis alone 
or to all the inner layers between the epidermj's 
and the tapetum and hence is valueless as a 
morphological entity. While it is true that the 
fibrous thickenings are generally deposited in 
the cells of the hypodermal layer towards the 
exterior face alone, there are many instances 
where the wave of such a histological differen- 
tiation spreads to the subjacent layers and ahio 
to cells that lie in the immediate neighbourhoo'cl 
of the thecae towards the axial side. In apply- 
ing the term endothecium collectively to the 
tissue that has developed fibrous thickenings, it 
ma 3 ^ thus sometimes include, on the basis of 
histological similarities, other tissues in addi- 
tion to the true wall layers, but the term has 
never been employed to signify other tissues to 
the exclusion of the true wall layers. 

From the foregoing considerations it is clear 
that the formation of a morphologically true 
sporangial wall by the archesporium on the 
external face towards the epidermis cannot be 
denied. The number of wall layers that arise 
may vary in different species of angiosperms. 

• But, whatever may be the number, all the 
layers except the one that adjoins the epidermis 
are usually lost by the time the sporangium is 
mature. The layer adjoining the epidernil-s 
becomes structurally modified with characteristic 
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thickenings as the endothecium or what is 
otherwise called the fibrous layer. In a majority 
of cases, the epidermis is also lost so that the 
endothecium which is the outermost layer of 
the true and morphological sporangial wall, 
alone serves as the functional wall of the mature 
sporangium. The loss of the epidermis, which 
is the only non-sporogenous tissue that lies 
outside the sporangium on the exterior face, 
makes the sporangium ontogenetically an 
exposed structure, leading thus to a loss of its 
embedded state also. There are, however, many 
instances where the epidermis persists and even 
becomes more prominent than the endothecium, 
but without the fibrous thickenings. 

In this connection it is worthwhile to com- 
pare the microsporangium of angiosperms with 
that of the other tracheophyta in order to see 
whether any phylogenetic sequences are 
recognizable. As far as the gymnosperms are 
concerned, the sequences of ontogeny are 
exactly similar to that in the angiosperms, but 
the morphology of the mature wall differs. In 
the gymnosperms, it is the epidermis which lies 
external to the archesporium that becomes 
modified with fibrous thickenings into what is 
called the exothecium, and serves as the mature 
spor-angial wall. Thus, even though a morpho- 
logically true sporangial wall arises during the 
early stages of ontogeny, it is completely lost at 
maturity so that here the sporangium may be 
considered as becoming ontogenetically a wall- 
less structure lying embedded in the tissue of 
the sporophyll — ^the epidermal exothecium. 

The persistence and functioning of the 
epidermis as the mature wall of the micro- 
sporangium in the gymnosperms is perhaps a 
tendency comparable to the pteridophytes where 
the sporangial initials arise from the epidermis 
and consequently the formation of the sporo- 
genous tissue as well as the wall is fundamen- 
tally a function of the epidermis. Even though 
in the gymnosperms, the position of the sporan- 
gial initials has become shifted to the hypodermis 
with an attendant formation of a true sporangial 
wall internal to the epidermis by the arche- 
sporium, the epidermis still appears to retain 
its earlier function and capacity to form at least 
the wall of the sporangium though not the 
sporogenous tissue itself. Because of this, the 
true sporangial wall formed internal to the 
epidermis becomes superfluous and is hence lost 
without any disadvantage at maturity of the 
sporangium. The behaviour of the epidermis 
is perhaps correlated with the lack of a well- 
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organized tunica in the shoot apex of gymno- 
sperms due to which the epidermis is derived 
from the same complex of initials that give rise 
to the other layers. Hence, the epidermis, in 
spite of its characteristic organization and struc- 
ture in the differentiated regions of the plant 
body, does not yet seem to have undergone a 
specific morphogenetic isolation from tire other 
layers so as to become a merely superficial ‘skin* 
concerned chiefly with the protection of the 
inner tissues — a condition that is seen to prevail 
in the angiosperms. Such a morphogenetic iso- 
lation of the epidermis probably began with the 
extension of the peripheral delimitation of the 
epidermal layer established earlier in the dif- 
ferentiated regions of the plant body, to 1he 
shoot apex itself, resulting in the organization 
of a tunica as the epidermal initials, distinct and 
separate from the initials of other layers, as is 
the case in almost all angiosperms. Thus, as far 
as the microsporangium is concerned, we see 
that in the angiosperms the capacity of the 
epidermis even to form the exothecium ha.s been 
lost, so that it has nothing to do with the sporan- 
gium proper from the time of its initiation until 
its maturation and dehiscence ; hence, the outcr’- 
most layer of the morphological wall becomes 
necessarily the functional wall also of the mature 
sporangium. Even in those instances whore the 
epidermis persists in the mature sporangium, the 
morphogenetic isolation is clear from the fact 
that it does not acquire the fibrous thicken in c.t 
characteristic of the endothecium or the exo- 
thecium of gymnosperms. 

It is therefore to be concluded that the micro- 
sporangium of angiosperms is not a naked and 
wall-less structure as has been recently described 
by Eames. On the other hand, it posses.scs m 
true morphological wall whose outermost layer 
alone serves as the functional wall at maturity. 
Due to the sunken nature of the sporangiTim, 
however, the extent of the wall around the 
sporangium is usually only half or less than 
half of the circumference along the external 
face of the sporangium. 


1, Eames, A. J.. Morffulappy of fl/e Anciosperms^ 
McGiavv-Hill Book Co., New York, IdCA. 

2* Fost-r, A, S. and Gifiord, M, Jr., Coffipturatiiii 
Morf'hchg‘\\ of Vtuatlat Plan .r, J-'Yeeman Co., 
San Francisco, 1959. 

3. MaVfshwaii, P., An introdveiinn to ihe EmAryo/og-y 

of An Josferms, McGraw-Hill Book Co., Nevr 
York, 1950. 
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NOTES ON THE EMBRYOLOGY OF HEVEA BRASILlENStS MUELL. 

A. N. RAO 

Department of Botany, University of Singapore, Singapore 


S INCE the classical publication of Schnarf,* 
many genera of Euphorbiaceae have been 
embryologically investigated and the lelevant 
points of such studies are summarized from 
time to time.-'^ These references also reveal 
the lack of embryological data on Hevea hrasi- 
licnsis — the rubber plant. Recently the floral 
anatomy of this species is described along with 
five other members of Euphorbiace^J Certain 
observations made on the flower and seed deve- 
lopment of H. brasiliejisis are recorded here. 

Pax-'^ has placed this genus under the subfamily 
Platylobefe, section Jatropheae, along with other 
genera like Jatropha, Aleurites, etc. The rubber 
trees usually flower twice a year in Singapore, 
rarely more frequently as effected by high 
temperatures. While the bigger lateral branches 
of the panicle bear the male and female flowers, 
the latter occupying the terminal position of 
such a branch ; the shorter laterals will have 
only male flowers. The bracteate flowers have 
live perianth lobes, which are green and thin 
in male flowers, orange cream and fleshy in 
case of female flowers. In both kinds of flowers 
the development of floral parts is in acropetalous 
succession and thick-walled unicellular hairs 
develop on all floral parts except the anthers 
(Figs. 1-3). The transection of very young 
anther shows a hypodermal archespoiium of 
5-6 cells, which divide to form the wall of tiie 
anther and the pollen mother cells (Figs. 5-8). 
The young anther wall shows an epidermis, 
endothecium, two middle layers, and glandular 
uninucleate tapetum (Fig. 6). Quadripartition 
of the microsporocytes takes place by centripetal 
furrowing resulting in tetrahedral quartets of 
microspores. The tvicolpate pollen grains with 
a thicker exine are 2 or 3-celled at the time 
of shedding end the anther wall at this stage 
will have only epidermis and the fibrous endo- 
thecium (Figs. 8, 9). 

The tricarpeilary, superior ovary is trilocular 
with one or rarely two anatropous, bitegmic 
ovules arranged on axile placenta. The outer 
as well as inner integuments at the mature 
embryo-sac stage are made up of 6-8, or 10-12 
layers of cells respectively. The micropyle is 
wavy in outline, organized by both the integu- 
ments, and occasionally the inner one stops, 
short, in which case the micropylar opening Is 
surrounded by the outer' integuments. The 
obturator is prominent as reported in many 


other genera of this family^ and persists for a 
long time during the seed development. The 
funicular strand enters the basal region of the 
ovule branches, which extend into the inner 
integument (Fig. 4) . Similar instances are 
recently reviewed.'-^ The hypodermal arche- 
sporial cell divides forming an upper primary 
parietal cell and a lower megaspore mother cell. 
The latter becomes deep seated due to the 
formation of a parietal tissue (Figs. 10, 11). The 
reduction division of the megaspore mother cells 
results in the formation of a linear tetrad of 
megaspores, of which the chalazal one develops 
further, the three others degenerating (Fig. 12). 
The nucleus of the functioning megaspore under- 
goes three more divisions to form an embryo- 
sac of the polygonum type. Even after the 
organization of chalazal and micropylar quartets 
the embryo-sac enlarges considerably, and some- 
times the antipodals degenerate even before 
fertilization. The synergids are slightly hooked 
and the polars usually meet near the egg 
apparatus (Fig. 13). 

Fertilization is porogamous and during the 
entry of the pollen tube, one of the synergids 
is destroyed, while the other degenerates sub- 
sequently. The primary endosperm nucleus 
divides forming free nuclear endosperm (Fig. 14). 
Cytokinesis around these would set in, starting 
from the micropylar end and extending towards 
chalaza. Most of the endosperm is utilized 
during* the embryo development, and cells 
present in the mature seed show darkly staining 
bodies, starch grains and oil globules (Fig. 15). 
The zygote divides only after the formation of 
many endosperm nuclei. The first division of 
the zygote is transverse to form an apical cell 
ca and a basal cell cb. The cell ca divides 
vertically or obliquely and cb transversely form- 
ing a tetrad (Figs. 16-18). Most of the embryo- 
nal parts are organized by the derivatives of 
ca and those of cb form a short spread-out 
suspensor as in Acalyplia.^ The cells of the 
mature embryo are rich with starch grains, oil 
globules and other contents. During post-ferti- 
lization stages the inner integument develops 
into a massive structure and the cells of the 
outermost layer of the inner integument develop 
lignified cell-walls and form the stony layer of 
the seedcoat, which, in a mature seed, shows a 
variegated coloured pattern like the castor-seed. 
The fruit is a fibrous capsule. The structure of 
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Figs. 1-20. Figs. 1-2. I;.s. of mala and female flower buds, X 33, X 33. I’ig. 3. Part of maU; 
flower en’argeci sho\^iI.g the staminal cc.lairin and attachment of stamens, x 17. Fig. -1. L.s. ovule showing 
obturator and vsscolar supply into the inner integument, X 33. higs- o-8. T.s. anther wall at clifCcront 
of development, x 333, i66, X lofi, x 166. tig. 9. Pullen grain at . '^bedding stage, X 333. Fig, 10, L.s yoiiug 
nucellus with archesporium, x 333. Fig. 11. Parietal tissue for.natioa and deep-seated megasporc niotlior 
cell, X 333. Fig. 12. A linear tetrad, x 333. Fig. 13. Mature embryo-s .c, X 133. l'\-. 14. Zygote 

and free nucleai endospeim, x 33. Fig. 15. A few cells enlarged of mature endosperm showinu cell conn.^nis, 
X 133. Figs. 16-19. .^:tagcs in development of embryo, X 16G. Fig. 20. A stage in the development of 
seed coat, x 33. 



the mature seed and the different stages of hypo- 
geal germination have already been described. 

I am thankful to Mr. Raymond Tay for his 
technical help. 
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LETTERS TO THE EDITOR 


THERMAL EXPANSION OF 
HEXAGONAL SELENIUM 
Two reports are available in literature from 
which the values of the principal coefficients of 
thermal expansion of hexagonal selenium can 
be obtained. Straumanis^ gives the value of the 
coefficient along the c~axis as — 17*89 x 10-V* C. 
and that in directions perpendicular to this axis 
as 74*09 X C. These are average coefficients 

over a small range of temperature from 15° to 
60" C. Krebs- has reported the values of the 
lattice parameters of selenium at 20°, 130° and 
210° C. The average coefficients of expansion 
over the range from 20° to 130° C., calculated 
from his data are — 7*35 x 10-V° C. parallel to 
the c-axis and 77*15 x lO^V® C. in perpendicular 
directions to this axis. While the values of the 
coefficient of expansion along the a-axis, as given 
by these two reports, are in fair agreement with 
each other, there is a large difference in the 
values of the negative coefficient of expansion 
along the c-axis. Although Krebs’ data do not 
appear to be very accurate yet the difference is 
toQ large to be explained on that basis. It was, 
therefore, considered desirable to reinvestigate 
the temperature variation of the lattice para- 
meters of selenium and try to resolve the dis- 
crepancy between the two reports and also to 
obtain detailed information on the temperature 
dependence of the coefficients of thermal expan- 
sion them-selves. 

Specpure beads of selenium (Johnson 
Matthey) were crushed to powder form and the 
l,>owder of suitable grain-size was annealed at 
180° C. for 48 hours. Even after this prolonged 
annealing the powder gave broad and diffuse 
X-ray diffTaction lines on the back-reflection 
camera. Similar' effect was observed by Krebs^ 
also, who attributed it to the strains in the 
lattice. It was further noticed that the powder 
lines became sharper in pictures taken at high 
temperatures and broadened again when the 
specimen was cooled to room temperature. 
This reversible lattice distorsion is obviously 
caused by thermal strains^ which could not be 
removed completely even by careful annealing. 

The experimental procedure described 
eaiTier^’f"* was used for determining the lattice 
parameters at different temperatures. The 
errors in the values of the two parameters were 
estiniated on the basis of the calculation of the 


standard errors^ for one film and taking into 
account other factors such as the fall in the in- 
tensity of the lines at high temperatures and’ 
consequent reduction in the number of measur- 
able lines. For both the parameters the percen- 
tage errors are equal to 0*02. 




Fig. 2 
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Table I gives the values of the lattice para- 
meters at five different temperatures in the range 
30° to 162° C. As both the parameters show 
a pronounced non-linear variation with tempera- 
ture (Figs. 1 and 2) the procedure recommen- 
ded by Deshpande and Mudholker^ was used to 
evaluate the coefficients of expansion of the two 
parameters at different temperatures. This gave 
the following expressions : 

= 64-69 X 10"^ -4- 15*92 X lO'H + 1*40 
X 

- 1*96 X 10-G - 8*3 X 10-«t -4*41 
X 10-iot2. 

Here and are the coefficients of expansion 
at temperature t° C. along the a and c directions 
respectively. 

Table I 


Lattice parameters and axial ratio of hexagonal 
selenium at different temperatures 


Temperature ° C. 

o 

a A 

0 

c A 

cia 

30 

.. 4-3683 

4-9548 

1-1342 

86 

.. 4-3882 

4-9513 

M283 

120 

.. 4-3987 

4-9495 

M252 

140 

.. 4-4040 

4-3487 

M237 

162 

.. 4-4164 

4-9441 

M195 


It is observed that due to the small value 
of the coefficient of the t- term in the expression 
for this coefficient of expansion exhibits 
almost a linear variation with temperature and 
that the other coefficient is negative over the 
whole range of temperature and shows a non- 
linear (numerical) increase with temperature. 

For the sake of comparison with earlier 
reports the values of the average coefficients of 
expansion over two ranges of temperature, 30° 
to 60° C. and 30° to 130° C., were calulated. The 
results are as follows : 

Range of temperature x 10^ X 10^ 
30°-60°C. 72*49 - 6*73 

30°-130°C. 77*60 - 8*38 

The present value of is thus found to be 
in good agreement with that given by Krebs- 
while the value of is in satisfactory agree- 
ment with the earlier reports. 

One of the authors (Ram Rao Pawar) is 
grateful to C.S.I.R. for the award of a Research 
Fellowship. 

Department of Physics, V. T. Deshpande. 
University College of Ram Rao Pawar. 

Science, 

Osmania University, 

Hyderabad-7, October 19, 1964. 

Note added in Proof . — After the completion 
of this work the authors have come across a 
publication by W. Klemm et al. (Angew. de 
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Chemie, 1960, 72, 985) in which, according to 
the abstract available, lattice parameters of Se 
at different temperatures have been reported. 
As details of the work were not available, a 
comparison with it was not possible. 

1. Straumanis, M., Kr^si., 1940, 102 A, 432. 
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1960, 13, 483. 

5. — and Sirdeshmukh, 1). B., 2bid», 1961, 14, 353. 

6. Jette, E. R. and Foote, F., J.C.P., 1935, 3, 605. 
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SPECtROPHOTOMETRIC STUDY OF 

THE REACTION OF METHINE-BIS- 
BARBITURATE WITH ALKALI 

During our study on the influence of the 
structural factors on the kinetics of decomposi- 
tion of murexide (ammonium purpura te) in 
acidK-^ and alkaline solutions'^’ we undertook 
investigations on methine-bis-barbiturate which 
has a methine (=:CH— ) group in place of the 
central nitrogen atom in the purpui'ate. In this 
connection it was noted that the interaction 
with alkali is not only characteristic of the 
methine-bis-barbitur’ate, but various other 
methines (for example those described by 
Claisen^) undergo change in alkaline media. 
Since no data exist in the literature on the 
kinetics and mechanism of these reactions, it 
was considered of value to undertake a com- 
prehensive research programme on the subject ; 
the present communication reports preliminary 
studies on methine-bis-barbiturate. 

Methine-bis-barbiturate (MBB) was prepared 
in the form of its mono-sodium salt by following 
directions of Gy sling and Schwarzenbach.f^* For 
this purpose barbituric acid was synthesized by 
the method of Biltz.'^ Chemicals used for buffers 
were of Analar grade. All the spectrophoto- 
metric measurements were made with a Beck- 
man DU spectrophotometer fitted with a dual 
thermospacer set. The experiments reported 
here were carried out at 25 ±: 0*1° C. 

Figure 1 gives the absorption spectrum of 
aqueous solution of methine-bis-barbiturate in 
the visible range. It is seen from the curve that 
there is an absorption maximum at Xr=:410mja. 
This maximum was, however, shifted to higher 
wavelengths at higher pH (say at 11 or more) 
and ultimately in presence of alkali the maxi- 
mum was at X = 425 roa. As in the case of 
murexide this batho-chromic effect is associated 
with the release of protons fromt the imido 
groups of the barbiturate. Kinetics of the reac- 
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tion was followed by noting the variations with 
time of the optical density of the system at 
\ = 425 



FIG. 1 
Table I 

Velocity constant of the reaction of MBB with 
NaOH at different concentrations of NaOH 
Temp. == 25^ C. 

A =425 mu Concentration of MBB = 0*025 mM 


Concentration 
of NaOH 
mM 

Apparent velocity 
constant 

K X 10^ sec."”^ 

Real velocity 
constant 

KxlO^ litre mole.~^ 
sec.""’- 

GO 

0-200 

0*333 

80 

0-257 

0-321 

100 

0-311 

0*311 

120 

0-371 

0*309 

160 

0-503 

0*314 

200 

0-619 

0*310 


Table I gives the values of the observed first- 
order rate constants corresponding to different 
concentrations of sodium hydroxide. The results 
indicate the linear dependence of the observed 
first-order rate constant on (OH-). In all the 
experiments reported here the concentration of 
NaOH was employed in much excess over that 
of MBB, and thus the reaction, in fact, is of 
second order and the value of the second-order 
rate constant K was obtained by the relationship, 

2*303 A (log O.D) 

CoH- * A t 

and the value of K corresponds to 0*316 X 10-^ 
litre mole“i sec-i. 

Grateful thanks are due to Prof. R. A. 
Siivastava for bis kind interest, to Dr. S. K. D. 
Agarwal, National Sugar Institute, Kanpur, for 
providing facilities for' spectrophotometric 
measurements and to Dr. R. K. Chaturvedi, 
H.B. Technological Institute, Kanpur, for his 
valuable guidance. 

Department of Chemistry, D. D. Mahajan. 
D.A,V. College, 

Kanpur (India) , September 28, 1964, 
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CLEAVAGE OF ANHYDRIDES 

The cleavage of anhydrides with a number of 
alcohols has been studied in few solvents like 
acetone and dioxan. The results obtained by 
us are interesting in the sense that for the first 
time it has been observed the kinetics is of 
second order with respect to the anhydride, in 
Solvolytic experiments. It has been suggested 
by Satchell and Briody that in the bimolecular 
acylation the reaction rate is first order in both 
substrate and acylating agent. This communi- 
cation has been necessitated by the above report 
of Satchell. 1 Our results are important in that 
they differ from the published work of Satchell- 
and Bunton.3 

Our reactions have been followed in 50% 
solvent and 50% of alcohols (virtually a solvo- 
lytic process), with a few alcohols like methyl 
alcohol, ethyl alcohol, catalysed by Lewis acids 
like zinc chloride. The reactions have been 
carried out at temperatures of 40* and 45®. The 
rate constants are reported in Table I. 

Table I 


Reaction of AC 2 O with alcohols in 50% solvent 
wt. of ZnCl 2 : 0’ 2 g. 


Alcohol 

Solvent 

Temp, 

K 

MeOH 

. . 50% Acetone 

450 

•2853 


60% Acetone 

40® 

-2064 


60% Dioxan 

45^ 

•09561 

EtOH 

.. 60% Acetone 

40° 

•07310 


60% Acetone 

45° 

•09336 


60% Dioxan 

46° 

•04176 

Propanol 

, . 60% Acetone 

40^ 

•05288 

60% Dioxan 

45® 

•09206 

Iso Propanol 

.. 50% Acetone 

40° 

•01584 

50% Dioxan 

45° 

•01008 


The activation energy for methyl alcohol has 
been calculated to be 12 • 76 K. calories. 


The full implication of the mechanism of these 
reactions is not well understood ; a possible 
explanation will be that in the rate- determining 
step two molecules of the anhydride form a 
complex with the Lewis acid, and the complex 
probably reacts with alcohol in a fast step to 
give the products. 
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The second order kinetics observed is quite 
understandable if equilibria similar to the one 
suggested by Satcheil-^ are predominant. 

2Ac.>0 -f- H.oZnClo (OAc) ^ = 

(ACobH+) 2 ZnClo(OAc)o-- Fast (1) 

(ACoOH-f ) o ZnClo (OAc) o-- + Ar-OH 

products Slow (2) 

The role of solvent is also being investigated 
and preliminary results indicate that the re- 
action rate is increased with the increase in 
dielectric constant. It is quite possible that in 
the mixture of methanolic acetone, acetone 
might function as a nucleophile in addition to 
methanol. The same situation may be present 
in methanolic dioxan. The study of the compe- 
titive nucleophilic character between methanol, 
acetone, dioxan in these cleavage reactions will 
be published separately. This characteristic of 
acetone functioning as a nucleophile is quite 
compatible with the similar postulates made by 
Sneen-^ in his ‘‘Study of Solvolysis of Atene 
Sulphonates in Methanolic Acetone”. 

One of us (P. S. R.) thanks the National 
Institute of Sciences of India for the award of 
a Senior Fellowship. 

Dept, of Chemistry, S. V. Anantakrishnan. 
Madras Christian P. S. Radhakrishnamxjrti. 

College, K. S. Venkatasubban. 

Tambaram, 

October 24=, 19^4. 
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STACKING FAULTS IN DEFORMED 
GOLD ALLOYS 

The incidence of deformation stacking faults on 
the close-packed planes of a regular face-centred 
cubic structure as a result of plastic deforma- 
tion below the recrystallisation temperature has 
been studied by several workers in the last 
decade. Although considerable amount of work 
has been done on several copper and silver 
alloys,! "5 work on similar gold alloys has been 
rather meagre. Only one gold-cadmium alloy^ 
and six gold-zinc alloys* have so far beeu 
examined. There is therefore a need to gather 
further data on gold alloys to be able to arrive 
at a useful correlation of the experimental data 
on stacking faults in the deformed alloys of 


copper, silver and gold, which constitute a most 
interesting sub-group of the Periodic Table. 

We have examined in the present work the 
X-ray patterns of sieved fresh filings of live 
gold-cadmium and five gold-magnesium alloys 
in the cold worked as well as annealed condition. 
The powder patterns obtained in a Guinior 
camera of the Nonius-De Wolf type with CuK^^, 
radiation were all uniformly photomctcrcd in 
the range of the 111- and 200-refleclions with 
the aid of a Joyce automatic recording micro - 
densitometer. The deformation fault parameter 
(a) for each alloy was determined from the 
change in separation between the peaks of the 
two reflections on cold work, as described 
earlier .6 

Table I presents results of our measurements' 
Table I 

Stacking faults in deformed gold alloys 
at room temperature 

Au-Zn Au'Ccl An- Mg 

(Vassamillet^) (Present work) (Present work) 


At. % 

a .10= 

At. % 

a . 10“ 

At. % 

a .10* 

5-0 

0-5 

5*0 

0-2 



10-0 

DO 

10-0 

1-4 

10 *0 

0-3 

12-1 

1-9 


* • 


« • 

15*0 

2*2 

15-0 

2-4 

15-0 

1-4 

16*0 

Alpha 

17*5 

Alpha 

18-0 

2-0 


Limit 


Limit 





20-0 

6-4 

20-9 

2-7 



25-0 

1L8 

24-0 

3-8 





25-0 

Alpha 

1 -imit 

for gold- cadmium 

and 

gold-magnesium 

alloy 


along with the available data for gold-zinc 
alloys.' The maximum possible concentration 
of the f.c.c. phase in these alloy systems^ is ahK> 
mentioned in this table. The trend in the varia- 
tion of a with the concentration of the solute 
element is not comparable, although all the solute 
elements, namely zinc, cadmium and magnesium, 
are divalent. Figure 1 highlights this apparent 
anomaly also for all copper and silver alloys 
so far investigated with divalent solute elements, 
VIZ,, copper-zinc, 1 silver-zinc, silver-cadmium 
and silvei -magnesium.'^ Some order emerges in. 
this picture, however, when the equilibrium 
saturation concentration of the solute element 
IS considered along with the nature of the next 
intermediate phase in the relevant binary 
system. When the f.c.c. phase is. followed by 
the closely similai' hexagonal close-packed 
or a slightly distorted version of either close- 
packed structure a$ in the silver- cadmium. 
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silvei’-zinc, gold-cadmium^ and gold-magne- 
systems, a seems to reach the same value 
0*05) at the phase boundary. In other 
cases, where the second phase happens to be 
different, « seems to attain a lower value 
Q — ^0*03) at the saturation limit. Values of a 
Inigher than 0-05 are obviously possible (Table X) 
in the former category when the solute concen- 
taration exceeds the maximum for the f.c.c. 
phase, but cold work converts the two-phase 
annealed alloy to a faulted f.c.c. structure. 



One of the authors (T. R. A.) would like to 
acknowledge with gratitude the financial assis- 
tance from the Stuttgart Technische Hochschule 
to carry out these investigations. 
Ma:x~Planck-Institut M. K. Mukherjee.^' 
fuer Metallforschung, T. R. Anantharaman-J 
SUittgart-N, West Germany, 

December 7, 1964. 
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ALKALOIDS FROM FRUITS OF 

ALANGIUM LAMARKII (THWAITES) 

The present communication describes the isola- 
tion of two pure alkaloids from the fruits of 
Alangium lamarkii (Thwaites) which belongs 
to the family Cornaceas and is known in verna- 
cular as “Ankola”. It is a straggling shrub or 
a small tree, nearly evergreen, with or without 
thorns. It is distributed throughout different 
parts of India. The fruit is ellipsoid, smooth, 
pubescent and 0-75 in. long, whereas the seeds 
are embedded in a soft pulp. The fruit is edible 
and is useful in burning • of body, consumption 
and h^morrhages.i 

The powdered fruits (3 kg.) were extracted 
with ether and the ether layer divided into 
basic, neutral and acid portions. Extraction of 
the basic portion with chloroform, yielded after 
evaporation of the solvent, a light brown 
coloured solid (12 g.), which was a mixture of 
alkaloids. 

A thin layer chromatogram of this mixture 
over .silica gel using chloroform-methanol phaso 
and spraying with Dragendorff reagent gave 
four spots showing the presence of four alka- 
loids, having the values (22") 0-15, 0-35, 
0-56 and 0*62. 

Chromatography of about 4 g. of the alka- 
loid mixture over . alumina yielded, on elution 
with benzene, about 1 g. of a solid which 
after repeated crystallisations from dilute 
alcohol gave colourless needles, m.p. 223-24". 
[a] ^25 = ^ 18.30 (c=l-57). The mol. wt. by 
mass spectrum was found to be 459 (Found : 
C, 75-34, 75*6; H, 8-28, 8-1; N, 9-0, 8-96; ‘H\ 
0-2; C.CH3, 3-79; -OCH3, 14-18; C09H37O0N3 
requires C, 75-78; H, 8-11; N, 9-14;' ‘K, o'22 
2 -OCH3, 13-51%). 

The U.V. spectrum of the alkaloid in alcohol 
showed 280 m^u (log e, 4-05) and 226 mA^ 
doge, 4-58). 

The I.R. spectrum shows the following 
characteristic bands: at 2-97 m the NH— band 
of an indole or carbazol ; at 3 -50 a and 3-63jtt, 
bands of N-alkyl C~H ; at 6-21 and 6-63 a bands 
of aromatic or heteroaromatic nuclei; at 8-04/s 
8-75/^ and 9-12/4 bands of aromatic ether 
groups ; at 11-65/4 a band coming possibly from 
a para-disubstituted or a 1, 2, 3, 4-tetra-substi- 
■tuted benzene and finally at 13-48/4 a band 
coming probably from an orthodisubstituted 
benzene. 

The above alkaloid failed to give any of the 
characteristic salts in a crystalline condition. 
It did not give a positive test with Ehrlich 
reagent. It gave a positive test characteristic 
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of a tetrahydro->/j-carboline system, 2 namely, the 
development of a bluish-green colour at the zone 
of contact between concentrated sulphuric acid 
containing a few drops of 0*5% sodium nitrite 
solution and an acetic acid solutioni of the 
alkaloid. 

On treatment with acetic anhydride at room 
temperature, this alkaloid gave a solid which 
after repeated crystallisations from ligroin had 
m.p. 158-60". 

From the above chromatogram over alumina, 
elution with benzene -ether mixture (3:1) gave 
about 1 g. of a solid which failed to give a pure 
substance on crystallisation. On heating it with 
formaldehyde and formic acid as described by 
Subbaratnam^ a semi-solid product (0-6 g.) was 
isolated which when passed over a column of 
alumina gave, after elution with benzene, a pale 
yellow solid (0-4 g.) which was crystallised 
from dilute alcohol in colourless prisms, m.p. 
190-91". [a]^ =_50*4 (C = l-14). (Found: 

C, 72-25 ; H, 8-2; N, 6-1). The U.V. spectrum 
showed 282 mM (log e, 3-85) and 217 m/x 

(log e, 4-2). Its I.K. spectrum showed the 
following bands 3-45/x (OH), 6-22/x, 6-57/^ 

6-63/4 (aromatic), 8-01, 8-84, 9-93 m (aromatic 
ether) and at 11-65 a, 13-03 a (aromatic out-of- 
plane vibration) . This alkaloid, which was 
reported by Subbaratnam^ as Alamarkin, has 
been identified recently^.s as N-methyl cephseiin. 

From the neutral portion of the ether extract, 
a large amount of a waxy material was 
obtained which after chromatography over 
alumina yielded a solid which after three crystal- 
lisations from dilute alcohol gave colourless 
prisms, m.p. 288-89" (Found: C, 76-55; 
H, 10-90 ; H’, 0-34 ; -OCH3, nil). 

It gave positive Liebermann-Buchand and 
Salkowaski tests indicating it to be sterol. 

Further work on the structure of the alkaloid 
is in progress and will be reported elsewhere. 

We are thankful to Prof. P. V. Bole, Head 
of the Botany Department, St: Xavier’s College, 
Bombay, for collecting and identifying the plant 
material. We also thank Dr. L. Chopard, Basle, 
Switzerland, for taking I.R. spectra and to 
Prof. V. Prelog, Zurich, for mass spectrum. 

Dept, of organic Chemistry, S. S. Salgar. 
Institute of Science, J. R. Merchakt. 

Bombay-1, December 28, 1963. 
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3- HYDROXYQUINAZOLIN-4-ONES AND 

THEIR DERIVATIVES 

The following 3-hydroxy-3, 4-dihydroquinazolin- 

4- ones and their derivatives were synthesised 
during the course of our investigations on the 
quinazolin-4-one system. 3-Hydroxy-3, 4-di- 
hydroquinazolin-4-ones reported in this com- 
munication were synthesised by the action of 
hydroxylamine on the corresponding 4 H-3, 1- 
benzoxazin-4-ones, in aqueous or alcoholic 
medium. The alkoxy and arylalkoxy derivatives 
were prepared by the reaction of 3-hydroxy- 
quinazolinones with alkyl and arylalkyl halides. 
Some typical experiments are described below. 

, 2-Methyl-3-^hydroxy-3, 4-dihydroquinazolin- 
4-one . — Hydroxylamine hydrochloride (23 g. ; 
0-33 mole) was taken in absolute ethanol 
(400 ml.); sodium methoxide (18 g. ; 0-33 mole) 
in ethanol (100 ml.) was added to the former 
and refluxed for 1/2 hour. To the solution of 
hydroxylamine in ethanol thus obtained was 
added 2-methyl-4 H-3, l-benzoxa2in-4-one (54 g. ; 
0-33 mole) and left overnight at room tempera- 
ture. It was subsequently refluxed for 1/2 hour 
and filtered hot. The filtrate was concentrated 
to half its bulk and allowed to cool when the 
title product crystallised out ; it 'was crystallised 
from ethanol ; m.p. 207-8" (reported^ m.p. 214"). 
Found: N, 16-30; Calc, for CgH^N^jQ., : 
N, '15 -92%. 

2-Methyl-3 -’W-dimethylaminopropyloxy-'S J 4- 
dihydroquin€Lzolin-4-‘One dihydrochloride. — 2- 
Methyl-3-hydroxy-3, 4-dihydroquinazolin-4-one 
(1-76 g.; 0-01 mole), anhydrous potassium 

carbonate (8-3 g.; 0-06 mole) and ro-dimethyl- 
aminopropyl chloride hydrochloride (3-16 g.; 
0-02 mole) were refluxed for four hours in 
acetone (100 ml.). At the end of the reaction, 
the solvent was distilled off and the residue was 
diluted with water and extracted with benzene 
(2 X 20 ml.). The benzene extract was washed 
with sodium hydroxide solution (5%; 20 ml.) 
and then with water ; it was later dried over 
sodium sulphate and concentrated to a small 
volume (ca. 5 ml.). To the concentrated benzene 
solution of the quinazolinone was added pro- 
panolic hydrochloric acid (6 N ; 3-4 ml.) when 
a crystalline solid was obtained ; it was” crystal- 
lised from ethanol ; m.p. 195-6°. Found : N, 
12-58 ; Calc, for Ci^H^iNgO^Cl^ : N, 12-57%. 
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CO 


/n/v-o-k. 


N 


No. 

Ri 

R 2 

Rs 

m.p. ®C. 

lit., m.p. °C. 

Nitrogen % 

Found Calculated 

I 

CH 3 

H 

H 

207-8 

2141 

16-<30 

15*P2 

11 

CH 3 

CHs 

H 

91-2 


14*42 

14*73 

III 

CH 3 

C 2 H 0 

H 

62-3 


13*49 

13*73 

IV 

CHs 

CcHsCHo 

H 

109-10 

114“ 

10-27 

10*53 

V 

CHs 

(CH3)2N(CHo)2CH2 •2HC1 

H 

195-6 


12-58 

12*5T 

VI 

C 2 PI 5 

H 

PI 

144-5 


14-78 

14*73 

VII 

C 2 H 5 

CII 3 

H 

85-6- 


13*74 

13*73 

VIII 

Cotls 

CgHsCHo 

H 

103-4 


10*04 

10*00 

'IX 

C 2 H 5 

(Ctl3)2N(CH:o)oCH2 : 2HC1 

H 

95-102=" 


12*40 

12*07 

X 

Cotls 

H 

Cl 

169-70 


12*41 

12*47 

XI 

C 2 H 5 

CGH 5 CH 2 

Cl 

114-6 


8*64 

8*90 

XII 

C 2 I-I 5 

(Cr J 3 ) 2 N(CH 2 )..CH 2 : 2 KCI 

Cl 

164-6 


11*20 

10*97 

XIll 

CH 3 

H 

NO.> 

232-4 

2372 

19*24 

19*00 

XIV 

CHs 

CsHsCHo 

NO 2 

186-8 

194= 

13*31 

13*56 


* The material is hygroscopic and the melting-point is not sharp. 


2-'Etliyl-3-hydroxy-3, 4-‘dihydroquinazolin’-4- 
one. — To an aqueous solution of hydroxylamine, 
obtained from hydroxylamine hydrochloride 
(4*2 g.; 0‘06 mole) and potassium carbonate 
(a- 3 g. ; 0*06 mole) in water (20 ml.), was added 
2-ethyl~4 H-3, l-benzoxazin-4-one (3*5 g.; 
0*02 mole) and heated with stirring at 60* for 
1 hour. The reaction mixture was cooled and, 
after adjusting the pH to 6*5 with acetic a-'id, 
filtered. The solid was crystallised from aqueous 
ethanol to obtain 2~ethyl-3-hydroxy“3, 4-dihydro- 
quinazolin-4-one melting at 144-5°. Found : 
N, 14*78 ; Calc, for C^jHioNoGo : N, 14*73%. 

2-Ethyl-3-'benzyloxy-3, 4- dihydro quinazolin- 
4»one, — 2-Ethyl-3-hydroxy-3, 4-dihydroquma- 

20 lin- 4 -one (1*9 g, ; 0*01 mole), potassium carbo- 
nate (6*9 g.; 0*05 mole) and benzyl chloride 
(1*9 g.; 0*015 mole) were refluxed in acetone 
(100 nol.) for 5 hours. The reaction product 
was stripped of acetone and, after dilution with 
water, extracted with benzene (3 X 10 ml.) . The 
benzene extract was dried over sodium sulphate ; 
benzene was distilled off and the residue was 
crystallised from heptane to obtain 2-ethyl-3- 
benzyloxy-3, 4-dihydr'oquinazolin-4-one melting 
at 103-4°. Found: N, 10*04; Calc, for 
: N, 10*00%. 

Scientific and Technical S. Somasekhara. 

Research Division, (Miss) V. S. Dighe. 

Sarabhai Chemicals, P. V. Arur. 

Baroda, August 10, 1964. S. L. Mxtkherjee. 
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STUDIES ON THE HETEROKARYOTIC 
VIGOUR IN THE DECOMPOSITION OF 
RIBOFLAVINE 

During our studies on the accumulation of 
riboflavine intermediates, it was observed that 
a green compound is formed in the cultures of 
the heterokaryons produced between a pair of 
non-allelic riboflavine requiring mutants of 
Aspergillus nidulms. The formation of such a 
green compound does not take place when th« 
mutant strains are grown individually. Probably 
this is the first observation of heterokaryotic 
vigour noticed in mutant strains of Aspergillus 
nidulans. An attempt has been made to study 
the formation of the green compound which is 
reported here. 

The five non- allelic riboflavineless mutants 
are found to require riboflavine for growth due 
to gene mutations at different loci, wherein 
different enzymes participating in the biosyn- 
thetic pathway are affected. They are obtained 
with three different spore colours, white and 
yellow mutants produced from the green wild 
type. The green non-requirer can giuw in a 
medium,! consisting of minerals and glucose aa 
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the sole carbon source. The riboflavineless 
mutants are grown in this medium supplemented 
with 100 /^g. of the vitamin per litre. The 
heterokaryons are made identifiable by taking 
pairs of mutant strains with different spore 
colours. 

White ribOo and yellow liboQ are grown as 
mixed inoculum in complete medium^ and the 
balanced heterokaryotic spores formed are 
inoculated into carboys containing 3 litres of 
sterile minimal medium and kept for incubation 
at room temperature. At the end of two weeks, 
a patch of green granules is observed on the 
mycelium. This is found to be different from 
the green diploid that may be produced from a 
combination of yellow and white mutants. Cn 
standing for three weeks, the green patch is 
found to spread over the surface and the 
culture broth turned green in colour from the 
original light brown colour. On transplanting 
to the agar* plates containing minimal medium 
supplemented with riboflavine (this will enhance 
segregation of the two strains forming the 
heterokaryon) , white and yellow segregants 
have been observed and the green granules 
turned orange red in six to eight weeks. The 
green shade observed in the granules are found 
to be different from the colour of the wild type- 
spore colour green and this forms a green solu- 
tion. A chemical examination of this compound 
has been undertaken. 

A portion of the green material is dissolved 
in 4N potassium hydroxide and centrifuged to 
remove the cell debris. This on treatment with 
ION sulphuric acid gave a gelatinous green 
precipitate, which on filtering on a Buchner 
funnel and keeping overnight turned orange 
red. Also, a portion of the green solution, when 
treated with ethyl acetate, on slow hydrolysis 
led to acidification and after 48 hours gave a 
crop of orange-coloured crystals having an 
absorption maxima at 274miW and 320*5 mu. at 
acid pH, with a yellow fluorescence in ultra-violet 
light, but could be separated from riboflavine by 
paper chromatography with butanol-acetic 
acid- water as solvent and is identified as iso- 
alloxazine compound. 

An alkaline solution of the green compound 
purified by washing with methanol and acetone 
is treated with a solution of sodium hydro- 
sulphite, w^hen a dark green precipitate was 
obtained. This green substance on treatment 
with concentrated sulphuric acid gave a bright 
red solution, which when left in a china dish 
kept open, after dilution, gave the original 
green colour. 


[ Current 
Science 

The colour' changes observed herein correspond 
with the quinhydrone-like complex system^ 
involving the partially reduced and reduced 
molecules, chloroflavin (light green), verdo- 
flavin (dark green) and rhodoflavin (red). 
Similar observations have been made by Miles 
and StadtmanS in the case of riboflavine de- 
composing bacteria and the flavin involved has 
been identified as 6, 7-dimethyl, 9 (2'-hydroxy 
ethyl) -isoalloxazine, which has been reported as 
a metabolite of riboflavine in goats.^ 

These observations point to show that a type 
of fermentation of the vitamin riboflavine exists 
in the heterokaryons, which is not present in the 
individual mutant strains and thisi may be 
attributed to the phenomena of heterokaryosis 
and the vigour attached to such a state. A study 
of the enzymes responsible for the riboflavine 
fermentation will be highly interesting and is 
in progress. 

Univ. Biochem. Radha Shanmugasundaram. 

Department, E. R. B. Shanmugasundaram. 

Guindy, Madras-25, June 19, 1964. 
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PAIRED MEDULLA IN HUMAN HAIR 

During the course of our study with hair we 
have encountered a sample of human beard 
showing paired medulla on microscopical exa- 
mination. This appears to be an unusual, 
variation in the normal histology of human hair. 
So far we are not aware of any report regard- 
ing such histological variability of medullary 
structure in human hair. 

Incidentally it is obvious that such a singular 
anomaly will be very useful in the individualisa- 
tion of human hair. 

The photomicrographs (Figs. 1-2) reproduced 
here pertain to a sample of beard hair from an 
adult Indian. On microscopical examination, the 
strands of hair were divided into three cate- 
gories on the basis of their medullary character 
studied in intact hair and also in serial cross- 
sections. 

Category I.-— Hair with usual single medulla 
passing through the centre of the cortex. Most 
of the strands of hair belonged to this category. 

Category II.— Hair with paired medulla along 
the entire length (Figs. 1 and 2). Six per cent, 
of the strands of hair belonged to this category. 


Dec. 20, 1964 \ Letters to the Editor 749 



i^IGS. 1 2. Fig. 1. Intact hair shoviing paired meckiUa. Fig. 2. Cross-section shovring paired medulla. 


Category HI . — Hair with paired medulla at 
some places only. Fourteen per cent, of the 
strands of hair belonged to this category. 

We are thankful to Dr. N. K. Iyengar, Direc- 
tor, for his interest and to Mr. R. C. Banerjee 
for the photomicrographs. 

Biology Division, S. Chowdhuri. 

Central Forensic Sci. Lab., B. Bhattacharyya. 
Oovernment of India, 

Calcutta, September 19, 1964. 

EFFECTS OF PHENFORMIN (DBI) ON 
THE SURVIVAL TIME OF RATS 
SUBJECTED TO RAREFIED 
ATMOSPHERE SIMULATING 
HIGH ALTITUDE 

Feeding of carbohydrate diet to mice subjected 
to a rarefied atmospher’e simulating a high 
altitude of about 33,000 feet has been reported 
to increase the survival time of mice very 
significantly.^ This beneficial effect of carbo- 
hydrates seems to be related to the synthesis of 
ATP through glycoly.sis, in view of the fact that 
sodium iodoacetate, which specifically inhibits 
the glycolysis, has been reported to rapidly 
decrease the ATP concentration in brain and 
at the same time markedly reduce the survival 
time.- Since the biguanide derivative-N beta 
phenethyl biguanide hydrochloride (Phenformin) 
has been reported to promote intracellular 
glycolysis and help in insulin transport mecha- 
nisms, but at the same time reduce the oxygen 
consumption of tissues,^ it would be worthwhile 
to investigate its effect on the survival time 
of rats subjected to hypoxic condition. 

Adult albino rats, weighing between 150 and 
185 gm, and fed on stock diet, were distributed 
into three groups, so as to have a rat of equi- 
valent weight in each. Rats of Group I were 
given distilled water only to serve on control 
while Groups II and III rats were administered 


aqueous solution of Phenformin in 2 mg./ Kg, 
doses through stomach tube. Glucose 25% 
solution (20ml./Kg.) was also fed orally to 
Group III animals together with the drug. 
Two hours after oral feeding, the individual rats 
were subjected to low atmospheric pressure 
(520 mm. of Hg barometric pressure, simulating 
an altitude of 10,000 feet) in a closed vacuum 
desiccator of one litre capacity. The glass 
chamber was connected to a vacuum pump and 
the pressure was recorded by a mercury mano- 
meter. The chamber was kept at low tempera- 
ture (18° C.) in the lower compartment of a 
refrigerator. Respiratory rate counted from the 
costo-abdominal movement per minute was 
noted every 5 minutes, through a perspex 
window in the refrigerator. Time of onset of 
asphyxia or dyspnoea was observed by the 
movement of alse nasi, and ultimately time of 
death was noted on complete cessation of 
respiration. 

The survival time of rats in each group is 
given in Table L 

Table I 

Showing the effect of Phenformin 
on survival time of rats subjected to low 
atmospheric pressure 


Survival time (in minutes) of rats in the following groups 


Av. body 
weight in 
each set 

Group I 
(Control) 

Group II 
(Drug- 
treated) 

Group HI 
(Glucose fed 
and drug- 
treated) 

183*00 ±2-64 

15-81 

26*00 

34*12 

l55-.33±2-52 

23-04 

26*49 

37*52 

l.'i8‘66±6*02 

24-02 

27*63 

S8*>vl 

177-6612-51 

18-40 

25*52 

32*61 

168 -CS 

20*99 

26*41 

S5-76 

±12-4 

±2*93 

±0*91 

±2-8» 


In general, the time of onset of asphyxia was 
delayed and the survival time was found to be 
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more (26-41 ±0*91 minutes) in drug-treated 
rats as compared to the controls (20*99 ±2-93 
minutes) . This difference was found to be 
quite significant (P<0*05). Increase in the 
survival time of Group III rats fed glucose 
together with the drug was even more marked 
(35-76 ±2*89 minutes) and highly significant 
(P< 0-001). 

From the above, it would be apparent that 
the biguanide derivative Phenformin (DBI) 
significantly increased the survival time of rats 
in hypoxic condition. This effect may be attri- 
buted either to the inhibitory effect of the drug 
on the oxidative metabolism and thus reducing 
the oxygen requirements of the body, or to its 
favourable effect on ATP synthesis through 
glycolysis which needs to be further investigated. 

Dept, of Pharmacology, S. S. Gupta. 

Gandhi Medical College, R. P. Bhargava. 

Bhopal (M.P.), India, M. K. Khattri. 

May 4, 1964. 
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OCCURRENCE OF COQUINITE IN THE 
SUBATHU BEDS [LAKI-EOCENE) 

The so-called “shelly limestones’’ described by 
Auden (1934) and others from the Subathu beds 
of the pirn-la Hills of the Himalayas have been 
identified as true “Coquinites” as they conform 
to the modern sedimentological terminology 
used for similar rocks. According to Carozzi 
(1960) , coquinite is “a fully cemented limestone 
containing at least 50% of mechanically 
deposited mollusc shells or shell fra^ents”. 

During the course of investigation of the 
Subathus in the type area and in the Malla area 
of the Simla Hills the author encountered 
several bands of coquinite varying in thickness 
from 5' to 40'. 

Megascopically the rock is dirty grey, hard 
and compact, showing broken fragments of 
pelecypod and gasteropod shells. Besides these, 
isolated ostracod shells are also seen in thin 
section The cementing material of the frag- 
ments is an admixture of calcareous and argilla- 
ceous matrix. The shell fragments of the 


coquinite are highly broken and crushed sug- 
gesting an allochthonous origin of the rock. 



Fig. 1. Photomicrograph of coquinite showing shell 
fragments. 

Detailed work on the sedimentology of the 
Subathu rocks of the type area is in progress | 
and will be published in due course. 

Department of Geology, A. D. Kharkwal. 

Pan jab University, 

Chandigarh, August 17, 1964. 


1. Auden, J. B., ‘Ueoloy of the Krol Belt,’* Pec. Geol. 

Surv. Ind., 1934, 67, Pt. IV, 387. 

2. Carozzi. A. V., Microscopic Sedimentary Petrography, 

John Wiley and Sons, 1960, p. 224. 


A NOTE ON THE OCCURRENCE OF 
ALGAL STROMATOLITES IN 
VINDHYAN LIMESTONE FROM BILARA, 
DISTRICT JODHPUR, RAJASTHAN 

While examining the area near Bilara (73* 43' : 
26° 11') the author came across many laminated 
structures in the limestone and dolomitic lime- 
stone which had hitherto not attracted any 
special attention of the previous workers.! These 
structures are typically stromatolitic and are 
well exhibited around Kharia, and other villages. 
They are also prominently seen along the 
embankment of the Jaswant Sagar tank about 
two miles north-east of Bilara. The recognition of 
such organosedimentary structures in the lime- 
stone member of the Trans-Aiavalli Vindhyan 
basin, which is generally believed to be unfossili- 
ferous, has great importance. 

The important genera forms observed in this 
area are Collenia and Cryptozoon. The Collenia 
is characterised by discrete or laterally linked 
hemispheroid bodies (Fig. 1), sometimes 
spheroidal, composed of concave-convex laminae, 
while the Cryptozoon is distinguished by dis- 
crete, club-shaped or columnar structure com- 
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josed of vertically stacked hemispheroids, 
jxpanding upward from base (Fig. 2). 



Figs- i-2 


The discovery of stromatolite structures has 
id-icated that the deposition of limestone took 
La.ce in the inter-tidal or near the inter-tidal 
>iies. 

The author desires to express his thanks to 
ari Y. N. Dave, Senior Geologist, and to 
OLri R. B. Nag, University of Jodhpur, for their 
iluable suggestions. 

irectorate of Mines and V. B. Khilnant. 
Oeology, 

ajasthan, Udaipur, August 11, 1964. 


T-Teron, A. M., “The Vindhyans of Western 
Rajputana,” /&c. 19^32, 65, Pt 4, 479. 


J^USMAWNIA CROOKSHANKI SP. NOV. 
FROM JABALPUR SERIES OF INDIA* 

[-IE first record of Hausmannia in India was 
ade by H. Crookshank^ in 1935 from the 
ibalpur series in Satpura Gondwana basin of 
'adhya Pradesh from where he recorded Haus- 
annia dichotoma Dunker and H. cf. buchii 
ndrae. K. M. Gupta^-s reported H. indica Gupta 
om Rajmahal series of Bihar. C. Nageswara 
ao and S. C. Shah-^’S recorded Hausmannia sp. 
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from Kota-Maleri beds and H. cf. buchii 
and Hausmannia sp. from Chikiala sandstones 
of Pranhita-Godavari basin. These are the 
only known reported occurrences in India so far. 

The authors in 1964 while examining the 
Jabalpur series collected a few specimens of 
Hausmannia from Jatamao, the same locality 
as that of Crookshank. The collection includes, 
besides H. dichotoma, a new species of Haus- 
mannia which is being reported in this note. 

DIPTERIDACEAE 
Genus : Hausmannia, Dunker 1846 
Hausmannia crookshanki sp. nov. 



Fig. 1. Hausmannia croohkanh' sp. nov., Xl. 

The frond is probably petiolate. The lamina 
is broadly reniform in outline and has a dia- 
meter of 4-5 cm. At the base of the lamina, 
there is a deep sinus reaching nearly the centre. 
Eight primary nerves radiate from the bottom of 
the sinus, branching dichotomously once or twice 
and reach the margin of the lamina. From these 
primary nerves finer nervelets are given off 
approximately at right angles. The nervelets 
subdivide and unite into narrow square or poly- 
gonal meshes arranged more or less regularly. 
The margin of the lamina is almost entire. No 
sori are seen. 

Locality : On the cart tract 0 • 8 km. east of 
Jatamao (22'’ 23' : 77° 35'). 

Horizon : Jabalpur series. 

Age : Upper Jurassic. 

Holotype : G.S.I. Type No. 18122. 

Remarks. — The species is represented by a 
single but well-preserved specimen in counter- 
parts. It agrees in many characters with the 
eastern species, Hausmannia nariwaensis Oishi,^ 
from the Rhaetic beds of Nariwa, Japan. How- 
ever, the new species differs from H. 7iariwae7isis 
in the absence of sori, overlapping of laminal 
portion and having comparatively coarser 
meshes. It also differs from the other known 
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species. Hence a new specific name has been 
proposed for the present form, named^ after 
Dr. H. Crookshank, a pioneer worker in the 
Gondwana geology of Satpura basin and who 
recorded this genus for the first time from India. 

The genus Hausmannia has a maximum record 
in Jabalpur series of Satpura basin, though its 
presence has been noted in the Pranhita-Godavari 
and Rajmahal basins also. Further search may 
throw light on the history of evolution and 
migration of the family Dipteridaceee. 

The authors are thankful to Mr. M. V. A. 
Sastry, Palseontologist-in-Charge, Geological 
Survey of India, for his valuable suggestions. 

Central Palsontological Labs., S. C. Shah. 
Geological Survey of India, Gopal Singh. 

Calcutta, August 6, 1964. 

* Published uith the kind permission of Director-Generol, 
Geological Survey of India. 
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168. 

2. Gupta, K. M., Ahs. Ind, Scu Con^r., 23rd Session, 

1936, p. 304. 
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4. Nageswara Rao, C. and Shah, S. C., Ind. ATtn.^ 
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5. — , Abs. Ind. Sci. Con.;r., 47th Session, 1960, p. 279. 

6. Olshi, S., Joitr. Fa:. Sr. Hokkaido /tnN Univ., 
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STUDIES ON THE LIFE-HISTORY OF 
ORIENTOBILHARZIA TURKE- 
STANICUM (SKRJABIN, 1913) DUTT AND 
SRIVASTAVA, 1955 (PRELIMINARY 
REPORT) 

Orient obilharzia turkestanicum (Skrjabin, 1913) 
Dutt and Srivastava (1955) was first described 
by Skrjabin (1913) from cattle in Russian 
Turkestan. Marotel (1908) reported its occur- 
rence in a cow in France and Popov (1926) 
recorded its presence in a cat in Kazakstan. The 
biood-fiuke has since been reported to occur in 
Mongolia (Yamagiwa, 1931), Iraq (MacHattie 
and Chadwick, 1932), Pakistan (Abdussalam 
and Sarw-ar, 1953) and India (Srivastava and 
Triff&l 1957). As regards its definitive host 
range and incidence, MacHattie (1936) reported 
that in the Amarah-Basrah areas of Iraq about 
80% of sheep, goats, cattle and water-buffaloes 
were infected as also about 15% of horses, 
donkeys, mules and camels. Its incidence in 
certain species of domestic ruminants in India 
(Kashmir) was found to be quite high (Dutt 
and Srivastava, 1963). 

As the life-history of this important blood- 
fluke, O. turkestanicum, has hitherto been only 


imperfectly known, studies were undertaken to 

elucidate it more fully. . . 

The material for these studies was originally 
collected from a village near Srinagar dunne 
two visits in October 1960 and 1962. Faecal 
camples of cattle, sheep and goats were 
examined by the hatching technique for nnni- 
cidia in order to infect local species of aquatic 
snails. The latter were also examined for 
natural infection with schistosome cercanm. 
The naturally and experimentally infected snails 
were brought to Izatnagar ; cercarise .shed by 
them were studied and definitive hosts were 
subjected to expex'imental infection. Th« 
animals, which proved to be susceptible to 
experimental infection, furnished materia! foi 
further studies. 

The miracidium of O. turkestcLuicum measures 
85-134 IX in length and 31-61 in maximum 
width. Its epidermal cell formula is 6 : 9 : 4 : 3. 
There are six anterior papillae, two pairs of 
‘lateral papillae’ and two sets of ‘bristle patches 
— ^the second set containing 15-18 (mostly 16) 
bristle patches. Thei'e are a pair of penetration 
glands, an apical gland, a central nerve ma.ss, 
two lateral excretory canals each with a pair 
of flame cells, and a number of germinal cells. 

The cercaria of O. turkestanicum is apharyn- 
geal, brevifurcate and non-ocellate. The furcal 
rami are without fin-folds. When viewed io 
clear water in a glass container, the cercarite 
can be seen easily with the naked eye. In shade 
they congregate near the surface of the water, 
in strong sunlight they sink to the bottom and 
in mild sunlight they remain uniformly distri- 
buted throughout the water’. The dimensions 
of the cercaria are as follows : body length 
144-199 maximum body width 40-62 /u, tail stern 
length 165-248 tail stem width 23-39 /g length 
of furcal rami 53-115 At, length of head organ 
44-58 At, width of head organ 29-35 /x and 
diameter of acetabulum 21-25 ix. The alimentary 
system consists of a ventral mouth, a narrow 
oesophagus and a bilobed caecum. There are 
five pairs of penetration glands. The flame 
cell formula is 2[2 + 2 -h (1) ] . The dilation in 
connection with the excretory opening is situated 
well within the margin of the tip of the furcal 
ramus, 

Lymnaea auricularia serves as the natural 
intermediate host of O. turkestanicum in the 
endemic area near Srinagar. The race of the 
snail is referable to Lymnaea auricularia sensu 
stricto of Hubendick (1951). The same race 
has also been found to be highly susceptible to 
experimental infection. L. auricularia race 
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heak size as sex indicator in 

BIRDS 

■‘'">1 .•sauiinin;; Hu. birds of Rajasthan for 
' ' ‘4 (‘ lu'haviour, it became ncccs- 

■ 1". 111.- lo 11:;,. Monie character which couid 

..)■ Ilic .SCXC.S. In those where the 
1:: .lillrri'iilly coloured or the sizes are 
'!4!...iii (ihenforc, tiie weight) or the male 
•■ I'ur, It ,.; easy to tell otf the male from 
1. III. lie, A.s ill many birds the sexual 
'1 oi"i |.lii;.iii i . luii dear, illbecame increasingly 
oiiicuii t,,,- me lo study the ellocts of hormones 
■-11 111.- a.-.-.-::-airy glands on cither sex, as this 
'■•.in.- I.. 1... r.ov.-nici! by chance in my experi- 
o.. (it . 1)111 in;; Ihe i.iiurso of my study on the 

■ '.a. 111. Ill liiiiiM. (..i-ow (Carvus splmdens Vieillot), 
lit.- .-.iiiinion myna | /lc)-t(iot/icrc,s tristis (Lin- 
nii-n- il and the Hank myna [Acridotheres 
•i.’iiuiiiniiu:; 1 l.alliaiii) I, 1 came across a feature 

■ bi.-li a|i|i.-ai-:; to be .sufficiently diagnostic to 

■ jjjji .‘lext'S. 

f ii.ivr (‘vainint'd nuuv than 100 adult crows 
ncidjjcj- onwards when these are 

Mi. illy inaidivc. [ i’oiind that the beak length 
. UnvM-v in liu‘ inalo than in iiic I'cmalc (Figs. 1, 

' ’ nrdt-r to make sure that it was not only 



l i 1 1 ' 4 's, l"-2. Ilti-uis (if .ilui coninv.Mi crow 

(lilh-rMicd in Iciigtli. 3-4. Skull 

(t niulf anti icnuilf Iioum! crow .show ii'g difference in upper 
jau length. Idg.s. fi 0. Skull of male and female common 
tfiyfi I ^ho\vi^g (lilfcniiiai in upper jaw length. 

llu* 1 hamidiotricca that showed the difference, 
I havt' also examined the skulls of the crow 
and tho myna and in both the size of the upper 
jaw (KiKs. ;i (>) in the male is definitely longer 
Ilian ill till? female. 

WJiile after a little experience it is easy to 
di:.tinna.iish the sexes by looking at the upper 
lK‘ak length in the house crow and the common 
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myna, in the Bank myna it is a little more diffi- 
cult since the difference in length between the 
upper beak of the male and female is not so 
great as in the crow. Of the mynas of the same 
beak length, it is difficult to say whether they 
are of one sex or the other : therefore, I have 
provided beak length from the anterior' and also 
the posterior rim of the anterior nostril after 
clearing the cere (Table I) . In the male the 
upper jaw length is longer than in the female. 
I ha vs found that by remembering the normal 
length of the male beak and measuring the sam© 
in the unsexed bird, I am able to correctly 
identify the sex of the bird. This indicator may 
not be applicable in the case of juveniles where 
there may be a certian overlap of the beak 
length but is infallible in the weight range men- 
tioned in Table I. 


Table I 


Name 


Sex 

and 

No. 

examined 


Length in mm. from 

Average 

weight Anterior Posterior 

of tip of tip of 
bird nostril nostril 

in gm. to tip of to tip of 

upper beak upper beak 


House crow 

73 male 

273 

35 

40 

(C, spUndens) 

45 female 

192 

30 

32 

Common myna 

17 male 

81 

17 

20 

{A. tnstis) 

1 1 female 

60 

14 

16 

Bank myna 

25 male 

70 

16 

19 

{,A, ginginia- 
nits) 

17 female 

53 

15 

18 

Probably 

in many 

other 

birds this 

method 


could be employed when there are no other sex 
differentiating characters, if the beaks show 
differential growth. 


Department of Zoology, D. K. Vyas. 

University of Rajasthan, 

Jaipur, India, September 14, 1964. 


COSSUjRA coasta kitamori 
(POLYCHAETA: COSSURIDAE) ; A NEW 
RECORD FROM INDIAN WATERS 

The genus Cossura was previously included in 
the family Cirratulidas, but it differs from typi- 
cal cirratulid genera in several important 
characters that Day^ has suggested its inclusion 
in a new family, Cossuridas. The genus is 
known through five species : C. longocirrata 
Webster and Benedict,- C. Candida Hartman, 
C. pygodaciylata Jones, C. delta Keish* and 
C. coosta Kitamori.^ None of these species has 
been previously recorded from Indian waters. 
C. coasta was first described and reported from 


the Seto-Inland Sea, and later it has also been 
recorded by Day from the sea off Cape Province, 
S. Africa. Ai;|iong the collections of polychaetes 
obtained off the coast of Kerala by R. V. Conch 
were six; cossurid specimens which, as described 
briefly below, show great resemblance to the 
African specimens. 

December 17, 1959, Station 187 off Beypore^ 
11° 08' N. : 75° 43' E, Depth 9m, Bottom — greenish 
mud, 6 incomplete specimens from dredge. 

Description . — The largest specimen measures 
4*2 mm. by 0*4 mm. for 38 segments. The pro- 
stomium is clearly demarcated and is a depressed 
cone, slightly longer than broad. The first two 
segments are apodous, with the second larger 
than the first segment. Distinct porapodial 
lobes are absent, but setae arise from slight 
elevations of the lateral body wall. In the first 
setiger, setae are set togther to form a single 
bundle, but from the second setiger onwards, 
setae are in two separate bundles. A single, 
long, slender gill arises from the anterior part 
of the third setigerous segment in the mid- 
dorsal line. The gill is constricted towards its 
point of attachment, and appears annulated due 
to wrinklings of its surface epithelium. In each 
setiger, set^ are arranged in two rows, both in 
the notopodium and the neuropodium, with an 
anterior row of shorter and a posterior row of 
longer setae. There are 10-12 simple capillary 
setae per setiger, each with rows of spinelets 
marginally. The spinelets arise in oblique rows 
and give a finely striated appearance to the 
blade portion of the setae. In none of the 
specimens is the proboscis everted. The nature 
of the pygidium could not be ascertained since 
all the specimens lacked the terminal segments. 

As shown above, the present specimens 
resemble very closely those described from the 
African coast by Day as C. coasta, though 
specific differences between C. coasta and the 
American species C. Candida are slight. As in 
the African specimens, a posterior row of longer 
setae arises from each ramus, though in th« 
type species of C. coasta, as also in C. Candida, 
longer setae are confined to the notopodium. 
Day suggests that the characters relied upon 
by Reish for differentiating species of Cossura 
are somewhat slender evidence for- specific 
identification. The five species so far described 
may therefore be in need of revision ; the- 
African and Indian specimens though agreeing 
better with the description of C. coasta than 
of C. Candida appear to be closer to each other 
and may represent a variant of the Japanese 
species. 
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Oceanographic Laboratory, P. J. Thomas. 
University of Kerala, 

Eranakulam-6, August 14, 1964. 
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colchicine-induced polyploidy 

IN TORENIA FOURNIERI LIND. 
Torenia fournicri Lind, is an ornamental plant 
grown during the rainy season for its showy 
bluish-white flowers. The results of an attempt 
made to bring about an improvement in this 
ornamental plant through polyploidy breeding 
are reported in the present note. 

The apical growing points cf the young 
seedlings with four to six leaves were treated 
with 0-05, 0‘10 and 0-20% colchicine for 10 
and 20 hours. The most effective treatments 
were found to be 0*10 and 0-20% colchicine 
applied for 20 hours. The flower-buds were 
fixed in Carnoy's fixative. The squashes of 
pollen mother cells were stained with propiono- 
carinine. The observations on the colchicine- 
treated plants were restricted only on such 
shoots which, on the basis of chromosome 
determination, were found to be at tetraploid 
level. The leaves borne on the tetraploid 
shoots w^cre dark green and slightly thicker in 
comparison with the diploid. The stomata and 
palisade cells were larger in tlie tetraploid. The 
length of the guard colls of stomata of the 
diploid and the tetraploid was 20*03 microns 
and 25*87 microns, respectively. The number 
of stomata and epidermal cells per unit area 
was more in the case of the diploid. The 
tetraploid shoots started flowering a little later 
than the diploids. The tetraploid shoots were 
characterised by larger flowers in comparison 
with the diploid (Plate I). The average diameter 
of the pollen grains was more in the induced 
tetraploid. The pollen fertility, as judged by 
their stainability with acetocarmine, was lower 
in the tetraploid. Although there was not much 
difference in the fruit- setting of the diploid and 
the tetraploid, the seed-setting was, however, 
slightly lower in the tetraploid. 

The pollen mother cells of the untreated plants 
showed nine bivalents at diakinesis (Fig. 1) 
and metaphase I. The anaphase I showed 


equal distribution of chromosomes at the two 
poles. The haploid chromosome number of nine 
for Torenia fournieri Lind., as revealed by the 
present studies, is in conformity with an earlier 
report! on the chromosome number of this plant. 
The haploid chromosome number of the tetra- 
ploid shoots was found to be eighteen. A num- 
ber of pollen mother cells of the tetraploid 
showed 18 bivalents at diakinesis (Fig. 2 ). 



Plate. I. Flowers of diploid (left) and the induetd 
tetraploid (r/^ht). 



Figs. 1 2. Fig. l. Diakinesis of the diplud showing 
9 bivaijnts, X l.COO. Fig. 2 Diakinesis ol the induced 
tetraplvjid showing 18 bivaknts, X l,00u, 

A few of the pollen mother cells showed 
multivalents. The meiosis, in general, in 
the induced tetraploid showed abnormalities 
like the presence of univalents at diakinesis and 
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' the unequal distribution of chromosomes at 
anaphases. 

The presence of large flowers on the tetraploid 
shoots of Torenia journieri is indicative of the 
possibility for the isolation of a type with large 
flowers. 

We are grateful to Prof. P. Maheshwari, Head 
of the Department of Botany, University of 
■ Delhi, for the facilities and encouragement. 
Department of Botany, S. L. Tandon. 

University of Delhi, Kamlesh Bitutani. 

Delhi-6, August 14, 1964. 
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GERMINATION OF RATJWOLsFlA 
SERPENTINA BENTH. SEEDS 
The main problem in raising the plants of 
Rauwolf.a serpentina through seeds is the germi- 
nation of the latter. Santapau^ has stated that 
it appears from the reports from many parts of 
India that the percentage of germination of 
seeds of Rauwolfia serpentina is about 10 which 
. is the usual one obtained in most parts of -the 
country. The author while experimenting with 
the irradiated seeds of this plant obtained 
encouraging results in respect of germination. 

Dry seeds of Rauwolfia serpentina Benth. 
were irradiated with a series of gamma-ray doses 
ranging from 2,500 r to 15,000 r at the Atomic 
Energy Establishment, Trombay, The irradiated 
seeds were immediately sown in pots along with 
untreated seeds acting as control. The observa- 
tions on germination of the seeds indicated that 
the irradiation helped in increasing the percen- 
tage of germination from 20-5 in control to 74*5 
and 73 in seeds with dosages, 2,500 r and 5,000 r 
respectively. As the irradiation dosage was 
increased further the rate gradually declined 
and it was 57*5% in seeds with dosage 15,000 r 
(Table I). 

Table I 

Effect of gamma radiation on germination of 
Rauwolfia serpentina seeds 
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It may be stated that the Rongo Experimental 
Station, West Bengal, and the Research Stations 
of the Forest Department, Bombay .and 
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Bhadwar,2 obtained successful germination even I 

up to 50% in Rauwolfia serpentina seeds. 
However it will be seen from the results by the ! 
author that irradiation of seeds at 2,500 r can ? 

raise the percentage of germination up to 74-5 
by breaking the dormancy of seeds. 

The author desires to express his gratitude to 
Dr. V. R. Dnyansagar for guidance. 

Department of Botany, S. G. Torne. 

Institute of Science, 

Bombay-1, October 17, 1964. 

1. Santapau, H., In-Hin /, Pharuu, 1956, 18, 117. 

2. Bhaclwar, R. L , Kadra, G. V. and Ramaswamy, S., 

IbuL, 1956, 18, 170. 


AVAILABILITY AND UPTAKE OF 

PHOSPHORUS BY WHEAT UNDER 
DIFFERENT MOISTURE AND 
ORGANIC MATTER LEVlLS 

A GREEN-HOUSE experiment was conducted on 
several soils with wheat as a test crop to study 
the fixation, availability and uptake of soil and 
fertizer phosphorus at different levels of mois- 
ture and organic matter. Radioactive super- 
phosphate at an activity of O-lSmc./g. P20r, was 
used to supply a basal dose of 80 lb. PoOr/acre. 
Three levels of organic matter (0, 10, 20 tons/ 
acre) and 4 levels of moisture (100, 150, 125, j 
175%) were combined in a randomized design I 
with 3 replications. 

Observations on yield of dry matter, uptake 
of total soil and fertilizer phosphrous have been 
recorded at three stages — 30 days, 53 days and 
71 days after germination. This last date, which 
corresponded to flowering stage, was when the 
crop was finally harvested. 

The results obtained indicate that the yield 
of dry matter, uptake of total and soil phos- ] 
phorus (including the contribution from organic j 
matter) increased with increase in organic 
and moisture levels. The percentage uptake 
and utilization of fertilizer phosphrous decreased 
with organic matter in all soils except in 
Koilpatti where an increase in uptake and 
utilization of fertilizer phosphorus was noticed 
with increase in organic matter. The highest 
uptake of fertilizer phosphorus was found at 
moisture levels 100 to 125% in all soils. Organic 
matter increased the available phosphorus 
content in all soils while higher moisture levels 
were found to decrease it. The percentage I 
phosphorus-fixation capacity decreased with 
increase in O.M. and moisture levels. 

College of Agriculture, K. K. Vyas. 

Banaras Hindu University, 

Varanasi-S, December 10, 1964. 
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REVIEWS 


Chemie im Dienst der Archaologie Bautechnik 
Denkmalpflege. By von J. Arvid Hedvall, 
mit Beitragen von Gunnar Degelius und 
Hjalmar Granholm. (Akademiforlaget-Gum- 
perts, Goteborg), 1962. Pp. x + 229. Price not 
given. 

The author of this work is Professor Emeritus 
for Silicate Chemistry at the Chalmers Tech- 
nische Hochschule at Goteborg, in Sweden and is 
well known for his investigations on the solid 
state. The present work is intended to stress the 
importance of a knowledge of chemistry and of 
the structure of solids in the conservation of 
archaeological buildings and monuments. There 
are chapters in the book dealing with the 
necessity of such knowledge, the existing pro- 
vision for archaaolcgical studies in various 
countries, the desciiption of stones and working 
materials, on the structure of solids, the various 
causes of decay of such materials, and finally 
on the question of restoring and conserving 
monuments. As could have been expected from 
the standing of the author, this is a work of 
high merit. It is richly illustrated with nume- 
rous photographs and figures and will greatly 
interest all those concerned in the preservation 
of ancient buildings and monuments. 

C. V. R. 


Numerical Analysis (Second Edition). By 
Zdnek Kopal. (Chapman and Hall Ltd., 
London), 1961. Pp. 594. Price 70 sh. 

The author of this book is Professor of 
Astronomy at the University of Manchester and 
is well known for his studies on close binary 
systems in astronomy. A treatise by him with 
the latter title was published by M/s. Chapman 
and Hall Ltd. in 1959. All who are familiar 
with dynamical astronomy are aware that it is 
a severe mathematical discipline in which 
numerical computations figure prominently. It 
is therefore ncl surprising that Prof. Kopal is 
deeply interested in numerical techniques. A 
treatise by him on that subject necessarily com- 
mands respect and attention. 

■ The fii'st edition of the book under review 
was published in the year 1955. That a second 
edition has been called for within five years is 
a tribute to its excellence. As was explained 
in the preface to the first edition, the aim of 
t^e work was to provide an advanced under- 


graduate text-book as well as a research hand- 
book for certain branches of numerical analysis. 
The appearance of the second edition has been 
utilised to give some account of more recent 
developments -in the field, including especially 
the systematic application of operational 
calculus to numerical analysis. 

The chapter headings give an indication of 
the contents of the treatise ; I. Introduction ; 
II. Polynomial Interpolation ; III. Numerical 
Differentiation ; IV. Integration of Ordinary 
Differential Equations ; V. Boundary- Value 
Problems : Algebraic Methods ; VI. Boundary- 
Value Probleihs : Variational, Iterative, and 
other Methods ; VII. Mechanical Quadratures ; 
VIII. Numerical Solution of Integral and Integro- 
Differential Equations and IX. Operational 
Methods in Numerical Analysis. Five Appen- 
dices follow. 

The book is an authbritative presentation of 
a highly important field in practical mathematics 
and should be most welcome to teachers and 
.students alike. C. V. R. 


Progress in Protozoology. (Published jointly by 
the Czechoslovak Academy of Sciences, 
Prague, and by the Academic Press of New 
York and London), 1963. Pp. 623. Full page 
plates 105 nos. 

The volume under review is a report of the 
Proceedings of the First International Congress 
on Protozoology held at Prague from August 
22 to 31, 1961. '• The Congress was attended by 
140 men of science from many different countries 
apart from Czechoslovakia. The scientific pro- 
ceedings are reported under eight different 
headings, viz., Taxonomy, Genetics, Biochemis- 
try, Biophysics, Cytology, Ecology, Toxoplas- 
mosis and Electron Microscopy of the Pi’otozoa, 
besides a ninth concluding section on Parasitic 
Protozoa. Nineteen communications appear in 
the first section, six in the second section, thirty- 
one in the third, fourteen in the fourth, nineteen 
in the fifth section, fifteen in the sixth section, 
nine in the seventh section', twenty in the eighth 
and not fewer .than fifty-six in the concluding 
section. The contents are fully indexed and 
the volume is superbly illustrated with not 
fewer than 103 full-page plates. 

The : scientific editor of the volume was 
A,pa<?lem;cia?i Qtto JjxQyec of Prague, whq 
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also the Chairman of the Organizing Committee- 
of the Congress. He was assisted by three other 
editors, viz., J. Ludvik, J, Ldm and J. Vavra, 
also protozoologists at Prague. 

In view of its extensive scientific . coverage, 
the volume will be warmly welcomed by pro- 
tozoologists all over the world. 

C. V. R. 

The Internal Constitution of the Stars. By Sir 
A. S. Eddington,, with a new introduction by 
Lloyd Motz. (Dpver Publications, . Inc., New 
York) . Pp. 1-407, Price Two Dollars and 
Twenty-five cents. 

Radiative Transfer. By S. Chandrasekhar. 
(Dover Publications, Inc., . New York) . 
Pp. 1-393. Price Two Dollars and Twenty-five 
cents. 

These are unabridged reprints of well-known 
works, which no student of astronomy or astro- 
physics can afford to do without or' leave unread. 
Printed on excellent paper and bound firmly 
in such manner as not to come apart, they make 
it possible to acquire at a modest price, classical 
treatises which have made scientific history. 

C. V. R. 


Solar and Aeolian Energy — Proceedings of the 
International Seminar on Solar and Aeolian 
Energy held at Sounion, Greece, September 
4-15, 1961, ,Edited by Admiral A. G. Spariides 
and A. D. Hatzikakidis. (Plenum Press, New 
York), 1964. Pp. ix + 491. Price $17.50. 

This Seminar was started immediately after 
the United Nations Conference . in Rome in 
August 1961. It may be thought that the two 
meetings being held very close to each other 
there would be many repetitions in the Proceed- 
ings. But a perusal of the contents would show 
it to be otherwise. There were 54 lectures 
given in all and the Proceedings present a 
thorx?ugh and comprehensive review of the 
different techniques which may be useful for 
the exploitation of solar and wind energy over 
a wide area, both technical and geographical. 

The papers on the use of solar energy for 
obtaining drinkable or distilled water, from the 
sea or brackish water give a complete picture 
of the present literature. The techniques to 
increase the daily yields have to be- impiovea. 
The problem still remains open and surveys 
must be continued. There have been some 
papers on solar heaters and the production of 
high temperatures with solar en^gy. IVIaterials 
to make these are costly and especially the 
jn^t^ri^ls tgr mirygr syrfac^$r Simpler equip- 
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ment for cooking have not yet reached the 
expected efficiency. Some of the papers deal 
with the cooling devices using solar heat. Two 
important papers relate to the great advances 
made in solar cells to produce electricity with 
solar energy. At present their cost of produc- 
tion is high. 

There were a number of papers on the exploi- 
tation of sunlight biologicals and it seems algae 
and other kinds of chlorellas will give consi- 
derable help in producing protein food in the 
future. 

On the subject of aeolian ener'gy, there were 
10 lectures. There has been considerable dis- 
cussion as to whether large or small units are 
superior. All the same, there is a general con- 
viction that wind power exploitation promises 
much for the future. Some of the problems 
relate to the storage of the produced power, 
because aeolian energy cannot be used at any 
time, but only when we find it. 

The Proceedings of the Seminar are a signifi- 
cant contribution towards understanding the 
technological applications of uniquely economi- 
cal and abundant natural power sources. 

S. P. Venkiteshwaran. 


Progress in Organic Chemistry, Vol. 6. Joint 

Editors : Sir James Cook and W. Carruthers. 

(Messrs. Butterworth & Co. Ltd., 4 and 5, 

Bell Yard, London W.C.-2), 1964. Pp. 256. 

Price 57 sh. 6 d. 

During the past two decades new areas of 
interest have grown in organic chemistry and 
progress in them has been very rapid. Original 
publications are on the increase necessitating 
periodic reviews of the progress achieved from 
time to time. Thus alone can the general student 
of chemistry, as well as the specialists in parti- 
cular fields, keep abreast of the subject as a 
whole. In this respect the volumes published 
by Butterworths in their Progress Series play a 
very useful role. 

The publication under review, which is the 
sixth in the series, contains six review articles 
by authors who have themselves made substantial 
contributions to the topics they have reviewed 
thus making them authoritative. Four of these 
articles are on the chemistry of natural products, 
the fifth one is on a subject of profoundly grow- 
ing interest in organic chemistry, namely 
Carbenes, and the last one is a physico-organic 
topic dealing with molecular orbitals. 

The chemical processes involved in the con- 
version of animal skins into leather by the 
actioii of veget^bl^ tapnin§ ?ire of great 
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thcor'etical as well as industrial importance. 
Haslani and Haworth in the article on Vegetable 
Tannins discuss recent advances with special 
reference to their structural characteristics and 
biosynthesis. Bisbenzylisoquinolines are plant 
alkaloids many of which possess an unusual 18- 
membered heterocyclic system. Historically, 
the chemical interest in these alkaloids can be 
traced back to the arrow poison, curare, 
extracted from wourali root, and used by South 
American Indians. Grundon in his survey 
article on these alkaloids gives an account of 
the recent progress made in their studies by 
discussing in detail the chemistry of some typical 
compounds of this class. 

Poly acetylenes are another group of natural 
products characterized by chains of conjugated 
triple bonds. Recently several polyacetylenes 
have been isolated from plant sources used for 
flavouring. It will be interesting to study if 
tlie triple bonds confer flavours on them. In 
bis article on this subject Bu’Lock surveys the 
different classes of natural acetylenes against a 
background of biogenetic considerations. The 
chemistry of the phenoxazones has acquired an 
added interest recently through the discovery of 
several groups of natural products which contain 
a phenoxazone ring as chromophore. Schafer 
in the article on the chemistry of phenoxazones 
gives an account of their syntheses, properties 
and reactions. 

As mentioned earlier an area of organic 
chemistry which is experiencing a tremendous 
growth and wide interest is the Carbene 
chemistry. Carbenes (methylenes), often 
previously considered as diradicals, are now 
recognized as a new type of intermediate in 
organic interactions. They are very reactive 
compounds and undergo a variety of addition 
and insertion reactions. Kirmse’s review of the 
present state of carbene chemistry ‘'may help 
to activate future efforts in this field”. There 
is a bibliography of 275 references (up to end 
of 1962) at the end of this article. 

In the last article Mason gives an account of 
progress which has been made in the applica- 
tion of molecular orbital theory to organic 
equilibria and reaction rates taking some typical 
compounds as examples. A. S. G. 


Treatise on Analytical Chemistry, Part II, Vol. 6. 
Edited by I. M. Kolthoff and Philip J. Elving. 
(Interscience Publisher's, John Wiley & Sons, 
Inc., 605, Third Avenue, New York- 16, New 
York) . Pp. 627. Price $ 23. 

The chief aim of the publishers in bringing 
out this many-volume reference work has 


already been emphasised when we had. occasi 
to review: in these columns the previous ’V'olume. 
that had been issued, in this series. T'Erat aim, 
in brief, is to make available to ana- 

lytical chemists a comprehensive soiii'ce book 
in which they can readily obtain ‘ci s hnitive 
information regarding all aspects of classical 
and modern analytical chemistry. 

The elements dealt with in this volu-rne and 
the authors who have contributed 
follows: Beryllium (pages 1-68) by B- R* F. 
Kjellgren, C. W. Schwenzfeier, JTx-., and 
E. Stanley Melick ; Lead (pages 69-176) by 
T. W. Gilbert, Jr. ; Niobium and Tantalum 
(pages 177-406) by Silve Kallmann ; Techne- 
tium (pages 407-434) by James W. Cobble; 
and Actinium, Astatine, Francium, Folonium 
and Protactinium (pages 435-610) loy Jacob 
Sedlet. 

The contents under each element Iiave been 
systematically arranged and cover all iranges of 
study including historical, occurrence, px'oduc- 
tion and properties, compounds — inorgfanic and 
organic— -their preparation, separation, analysis, 
detection, identification and estimation, etc. 
The analytical treatment is exhaustive and 
critical, arid references to literature ax'o exten- 
sive. Apart from being an in valuables guide to 
all analytical chemists the book contains mate- 
rial which will stimulate further reseaLXCh. 

. A.. S. G. 


Physical Methods in Organic Chemistry, Edited 

by J. C. P. Schwarz. (Oliver and Byod, Edin- 
burgh and London), 1964. Pp. 350. Px-ice 50 sh. 

The book, written by eight teachers, presents 
the several physical methods that lia.ve come 
into vogue in the study of the struct-iires and 
properties of organic compounds. Tixo intro- 
ductory chapter, by the editor, presents the 
historical background, and a good survey of the 
methods in which, apart from the principles and 
applicability to problems, the approximate cost 
of apparatus, their maintenance, availability, set- 
up, etc., have all been discussed. 

The topics dealt with are the uli:r'a-violet, 
visible, infra-red and Raman spectroscopy 
(P. Bladon and G. Eglinton) ; magnetic reso- 
nance spectroscopy, n.m.r. and e:s.r. (L. M. 
Jackman); optical rotation (J. C. P. Scliwarz); 
diffraction methods, TS-ray (G. A. Sirrx) ; mass 
spectrometry. (R. I. Reed) ; dipole moments 
(C. T. Greenwood). The instruments and the 
basic principles are a little too briefly described, 
but the chapters are directed particulary towards 
the interpretation of instruments’ data, by the 
chemist, arid in that sens® it is a very useful, 
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iy practical text-book. One of the interest- 
^ aspects of this book is that many illustrative 
.-cperimental data have been obtained specially 
>:br the book by the authors' themselves in their 
laboratories. Lucid examples of applications 
reveal the scope of the methods. 

The printing is clear and there are numerous 
blocks, figures and tables which, add to the 
clarity of the textual matter. The book will 
be highly useful to post-graduate ‘students as 
well as teachers in our universities. 

G. B. 

The Transfer of Calcium and Strontium Across 
Biological Membranes — Proceedings of a. 

Conference held at Cornell'^ University ^ Ithacaj 
New York, May 13-lS, 1962. Edhed by R. H. 
Wasserman. (Academic Press, Inc., HI, Fifth 
Avenue Ne\K^ York-3), 1963. Pp.' xvii-f44*i. 
Price $ 11.50. ' 

Since many of the membrane functions appear 
to be associated with specialized regions of the 
cell membrane which occupy a very small frac- 
tion of the total area, the problem of inter- 
pretation of results pertaining to the^ transport 
across the membranes is greatly ^complicated. 
‘Fundamentals of ion transfer across mem- 
branes’ reviews some of the proper, Ues of the 
biological membranes and discusses the general 
aspects of ion transport and chelation of 
divalent cations. 

‘Physiological aspects of intestinal absorption’ 
presents various techniques for studying ion 
transfer across the alimentary tract. These 
studies reveal the discrimination in absorption 
of strontium uis a vis calcium and emphasizes 
the danger of generalization, since llransport 
appears to vary, both qualitatively and'-quantita- 
tively, with the species of animal and techniques 
used. 

The role of vitamin D in the intestinal absorp- 
tion of calcium, the importance of the interrela- 
tionship between Ca and P in their metabolism 
and the adaptaion to alterations in calcium in- 
take are well brought out in 'Nutritional con- 
siderations of intestinal absorption'. 

The chapters on the ‘Chemical properties of 
phosphopeptides and their possible role in the 
intestinal absorption of metals’, ‘The significant 
role of lactose in enhancing absorption and 
utilisation of calcium’ and ‘Transfer of calcium 
and strontium across the cells of the kidney, 
mammary gland, nerve and muscle’ comprehen- 
sively review the recent developments in the 
interrelationship and metabolic behaviour of 
calcium and strontium. M. Sirsi. 
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A Dictionary o£ Scientific Units (including 
dimensionless numbers and scales). By H. G. 
Jerrard and D. B. McNeill. (Chapman &c Hall, 
Ltd., 37, Essex Street, London W.C.-2), 1963. 
Pp. 197. Price 21 s/i. 

This useful publication should be handy to 
every science student and teacher of science. 
With the present intense specialization, in various 
fields of science new units and nomenclature 
have come to be used which though very familiar 
to workers in the discipline concerned are, in 
many cases, quite* foreign to those belonging to 
a different discipline. Units like Reynolds’ 
number and Prandtl number in fluid mechanics, 
Rad, Rem and Rep as applied to irradiation 
doses, Fermi, Chad and Rutherford in atomic 
physics, and Phon and Rayl in sound, have 
become part of scientific literature. This. 
dictionary is just designed to be a quick reference 
to obtain all necessary information on the scien- 
tific units that are in current use throughout 
the world. An important feature of the book 
is the list of about 500 references to original 
literature on units which will be useful to 
inquiring students. 


Books Received 

Physical Techniques in Biological Research 
(Vol. 5) — Electro-Physiological Methods? 
(Part A). Edited by W. L. Nastuk. (Academic 
Press, Inc., Ill, Fifth Avenue, New York 
10003), 1964. Pp. XV + 460. Price $16.00. 

A Course of Mathematics for Engineers and 
Scientists (Vol. 5). (Pergamon Press, Heading- 
ton Hill Hall, Oxford), 1964. Pp. vm+ 202. 
Price 25 sh. 

Heat Engines and Applied Thermodynamics. By 
N. C. Dey. (Asia Pub. House, Calicut Street, 
Ballard Estate, Bombay-1), 1964. Pp. xv + 443. 
Price Rs. 26-00. 

Advances in Pharmaceutical Sciences. Edited by 
H. S. Bean, A. H. Beckett and J. E. Carless. 
(Academic Press, Berkeley Square House, 
London W.-l), 1964. Pp. xi + 334. Price 75 sh. 
Automatic Co7itrol. By C. R. Webb. (McGraw- 
Hill Pub. Co. Ltd., Shoppenhangers Road, 
Maidenhead, Berks.), 1964. Pp. xi + 297. 
Price 42 sh. 

Introduction to Quantum Mechanics. By P. T. 
Matthews. (McGraw-Hill Pub. Co. Ltd., Shop- 
penhangers Road, Maidenhead, Berks.), 1964. 
Pp. xii + 170. Price 25 sh. 

Deccan College Monograph Series (No. 27) — ^ 
Process of Speech. By C. R. Sankaran. (Deccan 
College Post-Graduate and Research Institute, 
Poona-6), 1963, Pp. 76. Price Rs. 15-00. 
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SCIENCE NOTES AND NEWS 


Award o£ Research Degree 

IBanaras Hindu University has awarded the 
Pti-D. degree in Metallurgy to Shri P. Rama Kao 
for his thesis entitled “Studies in X-ray Line- 
Broadening in Metals and Alloys”. 

Andhra University has awarded the Ph.D. 
degree in Physics to Sri J. Ramakrishna for his 
thesis entitled ‘'On Certain Theoretical and Ex- 
perimental Investigations on Nuclear Quadru- 
pole Reasonance in Solids”. 

M.S. University of Baroda has awarded the 
Bh-O. degree in Chemistry to Shri K, P. Mathai 
for his thesis entitled “Studies in Phenols and 
Biphenols”; Ph.D, degree in Botany to Shri 
.Ra.m.eshwar Prasad Garga for his thesis 
ontitled “Studies on Some Plant Viruses and 
Vii-us Diseases of Plants in Madhya Pradesh”. 

Osmania University has awarded the Ph.D. 
degree in Technology to Shri M. K. H. Siddiqui 
for his thesis entitled “Studies on Activation of 
Earths for Bleaching Mineral and Vegetable 
Oils using Conventional and Fluidization Methods 
and. Optimisation of Activation Conditions by 
ID inferential Thermal Analysis”; Ph.D. degree in 
Bl^iysics to Shri V. G, Krishna Murthy for his 
tin os is entitled "‘Temperature Dependence of the 
Bln oto elastic Behaviour of Crystals”. 

IST eurosecretory Cells in Dysdercus 

Shri D. P. Gupta, Department of Zoology, Uni- 
vex-sity of Saugar, M.P., India, writes : 

Studies on neurosecretory cells in Dysdercus 
kza^nigii Fabr. (Cotton bug) have brought out 
some interesting points which are presented 
helow : 

Neurosecretory cells were seen in the pars 
intercerebralis medialis on either side of the 
fissure of the protoceiebrum’. In Dysdercus the 
cells are arranged in medial and lateral groups. 
Tlxer'e are usually 6-8 median neurosecretory 
colls in each lobe of the protocerebrum. The 
two lateral cells lie just above the antennary 
lohe. One or two ventral neurosecretory cell (s) 
are seen in the middle of the tritocerebrum. 

In nymph, four or five pairs of medial neuro- 
se;cretory cells are present in the posterior side 
of the protocerebrum. In the adult male and 
female Dysdercus the position of the pars inter- 
cerebralis medialis cells is a little variable. In 
male adult insect, these cells are towards the 
posterior side of the protocerebrum. On the 


contrary the pars intercerebralis medialis ceils 
in the females are located towards the anterior 
side of the protocerebrum. In other words we 
can say that in the adult females these cells 
migrate towards the anterior dorsal side of the 
protocerebrum, while the position of these cells 
in the male adult remains the same as in the 
nymphs. 

Results of Stratoscope II, the Balloon-Borne 

Telescope 

The results of the studies made from the 
Stratoscope II on its November 1963 flight have 
been reported, by the sponsors of the flight— 
Princeton University, Office of Naval Research, 
and the National Aeronautics and Space 
Administration (NASA). Major scientiflc data 
on celestial objects is being gathered by. the 
3-ton Stratoscope II, balloon-borne telescope, 
launched to 80,000-foot altitude. The telescope’s 
36-inch aperture quartz mirror weighs 400 
pounds, is 5V2 inches thick and is polished to 
an accuracy of 1/2,500,000 of an inch. 

Data confirmed the existence and measured 
the effect of water vapour in the atmosphere 
of cool red giant stars. The water vapour 
absorbs large sections of the radiation emitted 
by the stars while permitting the remainder of 
the infra-red radiation to pass through from 
star surface to outer space. In addition to six 
cool red giant stars observed on the flight, the 
Stratoscope II telescope observed the moon, 
Jupiter, the two hot stars Sirius and Aldebaran. 
This is the first time that the moon’s reflectivity 
has been accurately measured in the infra-red 
spectrum. 

Other scientific results of the flight included 
the indication that the amount of interstellar 
ice-g'-ains in space may have been overestimated 
and the confirmation of previous observations 
that methane and ammonia are the major con- 
stituents of Jupiter’s atmosphere.— (Bull. Amer, 
met. Society, 1964, 45, 591.) 

Crab Nebula and the Neutron Star Hypothesis 

The neutron star hypothesis (see Curr. Sci., 
August 20, 1964) for the origin of galactic 
X-rays seems to have received a set-back by 
a recent observation to verify its validity. 
Two strong sources of X-radiation in the sky 
were reported by Prof. H. Friedman who used 
rocket-borne detection devices. One is in the 
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vicinity of the constellation of Scoipius, and the 
other coincident with the Crab nebula. 

The experiments that disproved the existence 
of a neutron star at the centre of the Crab 
nebula was conducted on July 5, 1964 by 
Friedman et al. On that day the Crab nebula 
was due to be occulted by the moon — a rare 
event that will not recur again until 1972. An 
Aerobee rocket bearing X-ray sensitive detectors 
was fired from the White Sands Missile Ranges,, 
at precisely 3:42-5 p.m. just as the nebula 
began to pass behind the edge of the moon. If 
the neutron star hypothesis were correct, the 
X-ray source would have disappeared abruptly 
within one or two seconds of arc. Instead the 
X-ray intensity dwindled during the five-minute 
occultation in proportion to the nebular' surface 
blacked out by the moon. The source appears 
to be an extended region — about one light-year 
across near the centre of the nebula. The 
nebula itself is six light-years in diameter. 
Crude spectral measurements indicated that the 
temperature in this region may be higher than 
10 million degrees K. — {Scientific American, 
September 1964.) 

Wind Velocity Measurements by Using Sonic 

Waves 

A communication by G. Kelton and P. Bricout 
in the Bulletin of the American Meteorological 
Society (September 1964) describes a new 
technique of measuring the velocity and direc- 
tion of wind at ordinary anemometer heights, 
about 70 ft., by using a directed beam of sonic 
waves as the pi'obe and observing the Doppler 
fre'quency shift in the scattered sonic waves. 
The technique is unique in the sense that it 
does not involve any local sensor, artificial 
target, or structure erected over the ground. 

The basic principle of the experiment may 
be stated thus : A sonic beam at a given fre- 
quency is directed toward a point in space which 
consists of volume elements carried by the 
wind. The Doppler shift frequency received by 
these elements is re-radiated (scattered) and 
a new Doppler shift frequency is received at 
the receivers. The wind velocity is obtained 
by measuring the Doppler shift experienced 
between the frequency emitted by the source 
and that obtained at the receivers. Arrange- 
ments wer-e made for continuous recording of 
the received signals. 
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The source in the experiment is a powerful 
Levavasseur whistle used at about 10 kc. 
mounted at the focus of a 4-ft. diameter para- 
bolic reflector (1-5 ft. focus). This produced 
a peak sound intensity of 110 db (10 mw per 
sq. ft.) at a distance of 70 ft. The two receivers, 
placed in orthogonal directions with respect 
to the source, consisted of highly sensitive and 
stable piezoelectric type ceramic microphones, 
also mounted at the focus of 4-ft. parabolic 
reflectors. 

The series of over 300 sonic measurements on ; 
winds from 3 to 25 mph show good agreement | 
between sonic speed measurement and anemo- j 
meter measurements : it was within ± 1 mph j 
for speed and ±5° for direction. The method j 
is likely to give valuable turbulence information I 
in addition to wind velocity data. — (Bull. Amer. ; 
Met. Soc., 1964, 45, 571.) j 

Bacterium to Fix Atmospheric Nitrogen for I 
Jute Crop 1 

A bacterium (Beijerinckia acida) which can j 
be employed to fix atmospheric nitrogen for a ^ 
jute crop grown on land of subnormal fertility ! 
has been successfully isolated by the Jute : 
Agricultural Research Institute of the Indian j 
Central Jute Committee. i 

Field experiments at JARI have shown that i 
the nitrogen-fixing activity of the bacterium is j 
assisted by the application of sodium molybdate. I 
The use of seeds treated with the bacterial | 
culture, together with a basal dressing of sodium i 
molybdate at the rate of 4 kg. per hectare, has ; 
been found to increase the yield of Tossa jute ] 
(C. oliterius) by 7 to 24% in fields where no | 
other fertilizer or manure was applied. | 

The IV International Photobiology Congress 
The Fourth International Photobiology Con- | 
gress was held in Oxford from July 26th to i 
30th, 1964. The Congress was sponsored by the ' 
Comite International de Photobiologie (CIP) i 
which is composed of affiliated National Groups ; 
of Associations. The Congress brought together ; 
workers in different disciplines, interested in j 
the effect of ionising and non-ionising radiation ' 
on biological systems, for discussions of their 
overlapping problems. The recently formed 1 
Indian Photobiology Group (Chittaranjan 
National Cancer Research Centre, Calcutta) 
received its affiliation to C.I.P. in this Congress. 
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